Impairment and Executive Functioning Associated with Symptoms of Sluggish Cognitive Tempo, ADHD, Anxiety, and Depression by Wood, Whitney Lee Muhlenkamp
Syracuse University 
SURFACE 
Psychology - Theses College of Arts and Sciences 
5-2013 
Impairment and Executive Functioning Associated with 
Symptoms of Sluggish Cognitive Tempo, ADHD, Anxiety, and 
Depression 
Whitney Lee Muhlenkamp Wood 
Syracuse University 
Follow this and additional works at: https://surface.syr.edu/psy_thesis 
 Part of the Psychology Commons 
Recommended Citation 
Wood, Whitney Lee Muhlenkamp, "Impairment and Executive Functioning Associated with Symptoms of 
Sluggish Cognitive Tempo, ADHD, Anxiety, and Depression" (2013). Psychology - Theses. 9. 
https://surface.syr.edu/psy_thesis/9 
This Thesis is brought to you for free and open access by the College of Arts and Sciences at SURFACE. It has been 
accepted for inclusion in Psychology - Theses by an authorized administrator of SURFACE. For more information, 
please contact surface@syr.edu. 
Abstract 
This study examined the relationships among Sluggish Cognitive Tempo (SCT), ADHD, anxiety, 
and depression symptom sets in a college sample, and the extent to which these symptom sets 
predicted executive functioning and functional impairment.  Also, this study investigated (a) the 
extent to which functional impairment and executive functioning (EF) problems were uniquely 
accounted for by SCT symptoms when controlling for ADHD, anxiety, and depression 
symptoms, and (b) which high symptom group accounted for the greatest amount of impairment.  
College students (N = 458) completed a demographic questionnaire and self-report scales of 
ADHD, SCT symptoms, anxiety, and depression symptoms, as well as functional impairment 
and EF problems.  Students were divided into four groups: high levels of SCT symptoms (High 
SCT: n = 45), high levels of ADHD symptoms (High ADHD: n = 10), high levels of SCT and 
ADHD symptoms (High SCT + ADHD: n = 15), and those without high levels of SCT or ADHD 
symptoms (Controls: n = 388). Thirteen percent of the sample was found to have high levels of 
SCT, and most of these students did not have a diagnosis of ADHD or high number of ADHD 
symptoms. The results indicated that SCT symptoms share a moderate to strong correlation with 
the other symptom sets; however, high levels of SCT symptoms often occur separate from high 
levels of ADHD, anxiety, or depression symptoms.  Interestingly, SCT symptoms accounted for 
the most unique variance for both EF problems and functional impairment.  Both SCT groups 
(High SCT and High SCT + ADHD) demonstrated more impairment and executive function 
problems than the controls. It appears that SCT may be a separate clinical construct worthy of 
additional study in college students. 
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Impairment and Executive Functioning Associated with Symptoms of Sluggish Cognitive 
Tempo, ADHD, Anxiety, and Depression 
 Attention Deficit/Hyperactivity Disorder (ADHD) is a broadly researched and well-
documented disorder that affects approximately 3-7% of the population (American Psychiatric 
Association, 2000, Diagnostic and Statistical Manual of Mental Disorders, 4th ed., text revision; 
Barkley, 2006; Kessler et al., 2006). Both neurobiological underpinnings (Durston & Konrad, 
2007; Faraone & Biederman, 1998) and executive dysfunction in the domains of attention, 
planning, decision-making, and working memory (Pennington & Ozonoff, 1996) contribute to 
the inattentive, hyperactive, and impulsive symptoms that distinguish ADHD as a disorder.  For 
an individual diagnosed with ADHD, these symptoms cause the individual clinically significant 
impairment in academic performance, work performance, and/or social functioning in two or 
more settings (DSM-IV-TR).  Interestingly, knowing which specific symptoms to include in the 
criteria for ADHD has not always been, and may still not be, clear.  For example, while 
symptoms of sluggish cognitive tempo (SCT) were originally identified as symptoms of ADHD, 
these SCT symptoms were removed from the criteria for ADHD in the DSM-IV (American 
Psychiatric Association, 2000).  
 In recent years, researchers and practitioners have been uncertain regarding the place for 
SCT symptoms in the diagnosis of ADHD. Historically, the SCT symptom set has been closely 
related to the ADHD inattentive symptoms. The SCT symptom set includes symptoms such as 
being sluggish, drowsiness, being in a fog, daydreaming, appearing tired, is apathetic, is 
underactive, lacks initiative to complete work, is easily bored, is easily confused, and is spacey 
(see Barkley, 2011a and Penny, Waschbusch, Klien, Corkum, & Eskes, 2009 for a more 
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complete list of symptoms). Research related to SCT symptoms will be covered in more detail in 
a later section. The DSM-IV excluded the use of the SCT symptom set for diagnosis of ADHD 
based upon research showing that SCT lacked predictive validity to distinguish between ADHD-
I and ADHD-C (Frick et al., 1994).  However, recent research has suggested that while SCT 
symptoms are frequently associated with the inattention symptoms of ADHD, SCT symptoms 
may identify a subset of inattention that the other symptoms of ADHD do not identify (Carlson 
& Mann, 2002; McBurnett, Pfiffner, & Frick, 2001).  Because of this, some researchers have 
argued for the inclusion of the SCT symptoms as a symptom subset of ADHD in following 
editions of the DSM.  Others have suggested that SCT symptoms may comprise an entirely 
different type of attention disorder apart from ADHD (Barkley, 2011d).  The research supporting 
this premise is still relatively inconclusive.  While some factor analytic studies have supported 
the construct of the SCT symptom set apart from ADHD subtypes (Bauermiester, Barkley, 
Bauermeister, Martinez,  McBurnett, 2012; Carlson & Mann, 2002; ; Garner, Marceaux, Mrug, 
Patterson, & Hodgens, 2010; Lahey et. al., 1987; McBurnett et al., 2001), few studies have 
examined whether these symptoms are associated with any significant level of impairment that 
causes psychosocial harm for the individual.  This is important in that clinically significant 
impairment is required for the diagnosis of ADHD and many other mental health disorders 
(DSM-IV-TR). To assess for impairment associated uniquely with SCT symptoms, research 
must distinguish SCT symptoms from ADHD symptoms in a general population. However, to 
date, few studies have done this.  Additionally, to assess for unique impairment associated with 
SCT symptoms, researchers should attempt to control for possibly comorbid symptoms (i.e. 
anxiety or depression). Even fewer studies have attempted to do this. Currently, no study has yet 
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examined SCT symptoms distinguished from both ADHD symptoms and other possibly co-
occurring symptoms. The current study attempted to bridge this gap in the research.  
 This current study sampled a general population of college students to assess the 
relationship between the SCT, ADHD, anxiety, and depression symptom sets. It also examined 
what, if any, unique variance in the prediction of impairment and/or executive functioning 
problems was related to SCT symptoms apart from symptoms of ADHD, anxiety, or depression.  
This study is the first to assess SCT symptoms in a college population, as well as control for 
ADHD, anxiety, and depression symptoms when investigating the characteristics of the SCT 
symptom set.  
 Given that this study examined five different predictor variables (SCT, ADHD 
Inattention, ADHD Hyperactive-Impulsive, anxiety, and depression symptom sets) and examined 
both continuous symptom scores as well as categorical clinical groupings based on scale cutoff 
scores, clear communication can prove difficult. Therefore, terms will be defined at the 
beginning of this paper. First, symptoms of any predictor variable (e.g., SCT symptoms, 
ADHD Inattention symptoms, ADHD Hyperactive-Impulsive symptoms, anxiety symptoms, or 
depression symptoms), will refer broadly to the list of symptoms. Therefore, SCT symptoms 
will refer generally to any number of the general symptoms associated with SCT. In contrast, 
symptom score for any of the five predictor variables will refer to the sum of scores a student 
reports on the likert scales within each measure. For both anxiety and depression, a cutoff score 
based upon the symptom score for anxiety and depression respectively will be used to identify 
individuals with clinically high levels of symptoms.  For SCT and ADHD symptoms, the 
symptom number will be used to identify individuals with clinically high levels of symptoms.  
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Symptom number will be calculated by identifying the number of symptoms that an individual 
endorses as occurring often or very often. Additionally, ADHD subtype (e.g. ADHD-I 
subtype, ADHD-C subtype, or ADHD-HI subtype), will refer to a specific subtype of ADHD  
based upon the symptoms endorsed. Finally, if any students are reported as having a diagnosis, 
they will be those who self-report that they have previously been professionally diagnosed with a 
formal disorder.  
Attention Deficit Hyperactivity Disorder 
In order to understand the relationship between SCT and ADHD symptoms, it is helpful 
to review the defining characteristics of ADHD.  ADHD is a developmental, neurologically 
based disorder characterized by the presence of a set of chronic and impairing behavior patterns 
that display abnormal levels of inattention, hyperactivity, or their combination (DSM-IV-TR). 
Three ADHD subtypes currently exist: the Predominantly Hyperactive/Impulsive (HI) subtype, 
the Predominantly Inattentive subtype (I), or the Combined (C) subtype (DSM-IV-TR).  To be 
diagnosed with ADHD-HI, an individual must meet criteria for six of the nine hyperactivity and 
impulsivity symptoms, which must have persisted for longer than six months.  In the DSM-IV-
TR, the six hyperactive symptoms include: Often fidgets with hands or feet or squirms in seat, 
often gets up from seat, often excessively runs about or climbs when and where it is not 
appropriate, often has trouble playing or doing leisure activities quietly, is often on the go or 
acts as if driven by a motor, and often talks excessively. The three impulsivity symptoms 
include: often blurts out answers before questions have been completed, often has trouble 
waiting ones turn, and often interrupts or intrudes on others. Similarly, an individual may 
receive a diagnosis of ADHD-I if she met criteria for six of the nine inattentive symptoms that 
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have persisted for at least six months.  The nine inattention symptoms include: Often does not 
give close attention to details or makes careless mistakes in work, often has trouble keeping 
attention on tasks or play activities, often does not seem to listen when spoken to directly, often 
does not follow through on instructions and fails to finish schoolwork, chores, or duties in the 
workplace, often has trouble organizing activities, often avoids, dislikes, or doesnt want to do 
things that take a lot of mental effort for a long period of time, often loses things needed for tasks 
and activities, is often easily distracted, and is often forgetful in daily activities. To receive a 
diagnosis of ADHD-C, six of the nine symptoms for both inattention and 
hyperactivity/impulsivity must be present and have persisted for at least six months.  
Additionally, the DSM-IV-TR identifies four other essential features necessary for the 
diagnosis of ADHD. The individual must exhibit a pattern of inattentive or hyperactive 
symptoms more frequently and more severely than typically noted in peers. Some impairing 
symptoms of inattention or hyperactivity/impulsivity currently must be present before age 7. 
Furthermore, the symptoms must cause impairment in at least two settings, and the evidence of 
impairment in social, academic, and/or occupational domains must be clear. This impairment and 
disruption of function must not occur in conjunction with disorders such as Pervasive 
Developmental Disorder, Schizophrenia, or other Psychotic disorders, and the symptoms and 
impairment must not be better explained by another mental disorder.  It should be noted that 
some of the criteria necessary for a diagnosis of ADHD will be changing in the DSM-V set to be 
published in May 2013. Specifically, the DSM-V will require that symptoms of ADHD be 
present prior to the age of 12 and symptom criteria for adult ADHD may require only four 
symptoms rather than the current six symptoms. Additionally, the DSM-V will require that an 
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individual experiences some impairment that harms their life, rather than clinically significant 
impairment as outlined in the DSM-IV-TR.  
Prevalence 
The American Psychiatric Association (2000) identified approximately 3-7% of school 
age children as having a diagnosis of ADHD.  Weyandt and DuPaul (2004) reported that 
approximately 10% of male and 4% of female school age students carry a diagnosis of ADHD, 
indicating that ADHD tends to be more prevalent in male children.  Though many individuals 
commonly view ADHD as a disorder only affecting children and adolescents, research now 
suggests that ADHD continues into adulthood (Barkley, 2006).  Barkley (2002) found that the 
proportion of children who continue with ADHD into adulthood varies depending upon the 
source reporting symptoms. Based upon self-report, 5% of the young adults assessed qualified 
for a diagnosis of ADHD. In contrast, when parents reported the symptoms, 46% of the same 
young adults qualified for a diagnosis of ADHD (Barkley, 2002). Studies focused on adult 
ADHD estimate the percentage of adults who demonstrated clinical levels of ADHD symptoms 
to be between 4.5% and 4.7% for the general population (Barkley, 2006; Kessler et al., 2006).   
The number of college students with ADHD remains unknown, due in part to the fact that 
students are not required to report their diagnosis of ADHD (Weyandt & DuPaul, 2008).  
Studying the prevalence of ADHD in college students has therefore relied upon clinically 
significant levels of ADHD symptoms reported by college students via self-report.  For example, 
of 770 college students given the Adult Rating Scale (ARS; Weyandt et al., 1995) and the 
Wender Utah Rating Scale (WURS; Ward, Wender, and Reimherr, 1993), 7% and 8% of the 
students reported significant ADHD symptoms on each scale respectively, with 2.5% of the 
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students reporting significant ADHD symptoms on both scales (Weyandt, Linterman, & Rice, 
1995).  Using the Conners Adult ADHD Rating Scales (CAARS; Conners, 2004), a study by 
Pope et al. (2007) found that 6.9% of the sample was at risk for ADHD.  Prevalence of ADHD as 
assessed by self-report also changes based upon whether a norms based or a criterion based 
approach is used for diagnosis. McKee (2008) had 1,096 college students complete the College 
ADHD Response Evaluation (CARE; Glutting et al., 2002). When using a norm-based approach 
of self-report ADHD symptoms above the 97th percentile, 20% of students met the threshold for 
ADHD.  However, utilizing the DSM-IV criterion approach, where college students scored in the 
clinical range of symptoms of hyperactivity, impulsivity, and/or inattention, only 7.48% of 
students qualified for ADHD identification. The source of information also plays a role in 
determining prevalence. When considering both parent and self-report of ADHD symptoms in 
college students, the prevalence rate dropped to less than 1% (Lee, Oakland, Jackson, & 
Glutting, 2008). Unfortunately, the variability in these incidence estimates provides an unclear 
base rate for ADHD in college students (range 1% to 10%). Interestingly, in studies that utilized 
the self-report of symptoms to estimate prevalence of ADHD in college students, the prevalence 
rates are higher than in child samples. It may be that if the other four ADHD criteria were 
examined, the prevalence rates for ADHD in college students would be reduced significantly. 
Regardless of the prevalence rates of ADHD in college students, given the fact that ADHD 
remains present in college-aged students and that SCT symptoms tend to be related to ADHD 
symptoms, it is likely that SCT symptoms are prevalent in college students as well. Therefore, 
this study intends to focus upon SCT symptoms in college students (ages 18  24), as no studies 
have yet examined this population.  
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Etiology of ADHD 
 Research has not yet identified one specific cause of ADHD. Rather, a variety of 
etiologies have been linked to ADHD. For example, genetic factors are associated with the 
etiology of ADHD. Early family studies have found that the risk of ADHD among parents of 
children with ADHD to be increased by two to eightfold, with similar levels of elevated risk 
among siblings with of children with ADHD (see Faraone and Biederman, 2000 for a review of 
this literature). Twin studies have found the mean heritability estimate of ADHD between twins 
to be 76% (Faraone, Perlis, Dolye, Smoller, Goralnick, Holmgren, & Sklar, 2004).  Additionally, 
research has suggested that there is an interaction between genes and the environment. Possible 
environmental risk factors in the diagnosis of ADHD include substance use during pregnancy 
(i.e. smoking, alcohol consumption), heavy metal or chemical exposures (i.e. manganese, 
phthalates), nutritional factors (i.e. zinc levels, omega-3 fatty acids), and lifestyle factors (i.e. 
maternal stress, early traumatic experiences) (for a review, see Froehlich, Anixt, Loe, 
Chirdkiatgumchai, Kuan, & Gilman, 2011).   
 Beyond genetic factors, ADHD is also associated with several neurobiological 
abnormalities in the brain.  Particularly, ADHD has been associated with a reduction in brain 
volume (Castellanos & Tannock, 2002) and reduced dimensions of several brain regions 
including the caudate nucleus, prefrontal cortex, white matter, and the corpus callosum (Hynd et 
al., 1993).  Besides these brain regions having a decreased volume, research has shown 
decreased blood flow to the prefrontal region of the brain for individuals with ADHD 
(Pennington & Ozonoff, 1996), and the degree of blood flow to that region has been associated 
with the behavioral severity of ADHD (Barkley, 2006).  FMRI studies have also demonstrated 
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reduced activation in the prefrontal and striatal regions of the brain (Bush, Valera, & Seidman, 
2005) when compared to typical individuals. The frontal and striatal regions of the brain have 
significant dopaminergic pathways. Individuals tend to have low levels of dopamine availability, 
and medication-based treatments for ADHD tend to increase levels of dopamine (Durston & 
Konrad, 2007). Brain imagining has allowed the study of this neurotransmitter, and decreased 
dopamine in the caudate and limbic regions in adults has been associated with inattention and 
impulsivity (Volkow et al., 2007).  
 In the discussion of the etiology of ADHD, deficits in motivation, regulation of the state 
of activation, inhibitory control, and general processing deficits have all been suggested to play a 
role (Banaschewski, Hollis, Oosterlaan, Roeyers, Rubia, Willcutt, & Taylor, 2005). Though no 
unique pathway has been identified, there has been particular interest in executive functioning 
and higher order conditioning associated with the frontal lobes and prefrontal cortex of the brain 
(Alvarez & Emory, 2006). In individuals with ADHD, executive function (EF) abilities 
commonly have been found to be deficient.  For example, individuals with ADHD often display 
the same executive dysfunction (i.e. deficits in sustained attention, inhibition, regulation of 
emotion and motivation, and the capacity to organize behavior across time) as those individuals 
who suffer a lesion or injury to the frontal lobes (Barkley, 2006).  Given the role of the frontal 
lobe and prefrontal cortex in supporting various EFs, dysfunction in these regions has been 
associated with many of the symptoms found in ADHD and, therefore, with much of the 
impairment caused by the symptoms of ADHD.  Therefore, the EF deficits, symptoms, and 
ultimately impairment associated with ADHD likely extend from some form of neurobiological 
insult. Considering this, it would be expected that, if SCT symptoms actually do comprise a 
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separate attention disorder, SCT symptoms would also be associated with some kind of executive 
functioning problems that results in significant impairment that might be indicative of underlying 
neurobiological insult.  
Executive Functioning Deficits in ADHD 
Examining EFs from a research context is complicated by the fact that no universal 
definition and no standard method of measurement for EFs exist. Therefore, research focused on 
EF deficits tends to vary from study to study in terms of measures used to define EF.  This 
results in research that reveals more general than absolute findings. To date, there is a range of 
theories regarding the definition, cognitive processes, and appropriate methods for measuring 
EFs.  Welsh and Pennington (1988) define EFs as the ability to maintain an appropriate problem 
solving set for the attainment of future goals (p. 201).  In their definition, Welsh and Pennington 
identified four key EF elements: intention/goal-directedness, inhibition, planning, and working 
memory.  Building on this, Barkley (1997) proposed a model which defined EF as self-regulation 
directed toward the future and that self-regulation is a set of self-directed actions used by the 
individual to attain some goal.  Barkley identified five self-regulative components for EF related 
to behavioral inhibition: self-inhibition, self-directed sensory-motor action, self-directed private 
speech, self-directed emotion/motivation, and self-directed play.  Barkley directly applied his 
theory to the EF deficits in ADHD.  He argued that behavioral inhibition was the primary EF 
deficit.  According to Barkley (2006), behavioral inhibition is associated with three interrelated 
processes: Inhibiting the initial prepotent response to an event, stopping an ongoing response or 
response pattern, thereby permitting a delay in the decision to respond or to continue responding, 
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and protecting this period of delay and the self-directed responses that occur within it from 
disruption by competing events and responses(p. 301).   
Willcutt and colleagues (2005) further examined Barkleys assumption that behavioral 
inhibition as a specific EF deficit was the central construct in ADHD.  They conducted a meta-
analysis to investigate the deficits in EFs involved in the cause of ADHD.  The results of their 
meta-analysis indicated that EF deficits are not present in all cases of ADHD.  However, 
research identified specific EF domains such as response inhibition, planning, vigilance, and 
working memory as critical components in the neuropsychological analysis of ADHD.  Though 
EF deficits are common in individuals with ADHD, not all individuals with ADHD demonstrate 
EF deficits (Tripp & Wickens, 2009), and those who have EF deficits do not necessarily have 
ADHD.  For example, individuals with a variety of other disorders including autism also exhibit 
executive functioning deficits, indicating that they are not unique to ADHD alone (Banaschewski 
et al., 2005).  Though EF deficits are not unique to ADHD, many of the symptoms and behaviors 
observed for the diagnosis of ADHD seem to be related to specific EF deficits (Pennington & 
Orzonoff, 1996). Thus, it may be instructive to examine the extent to which ADHD and SCT 
symptoms account for EF deficits.  
 Though both tests and rating scales have been used to assess EF deficits, research 
indicates that there is little shared variance between the two methods, suggesting that these 
measures assess different constructs of EFs (Barkley & Murphy, 2011).  This underscores the 
fact that no consensus exists regarding the best way to measure EF deficits.  Research has shown 
EF tests to be a poor measure for assessing EF in the natural environment (Mangeot, Armstrong, 
Colvin, Yeats, & Taylor, 2002).  In contrast, EF rating scales have demonstrated a moderate 
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association between EF ratings and functional impairment in both children and adults (Mangeot 
et al. 2002; Barkley & Murphy, 2011).  Barkley and Murphy (2011) conducted a study focused 
on the relationship between EF tests and EF rating scales on EF deficits in adults with ADHD.  
They found that when assessed with EF tests, only a small subset of adults with ADHD were 
found to be clinically impaired, while the EF rating scales identified the majority of ADHD 
participants to be clinically impaired.  Furthermore, Barkley and Murphy found that EF ratings 
were more highly correlated with deviant behavior in the lives of adults with ADHD than EF 
tests, which had little to no relation to behavior.  Part of the reason for the variability in 
measurement between these methods, and why rating scales may seem preferable, is that only a 
few rating scales exist and they are quite similar to one another, whereas there are dozens of EF 
tests that vary widely in task demands. Also, EF tests tend to have little ecological validity 
compared to rating scales. In the current study, a rating scale was used to assess EF deficits. It 
should be noted that rating scales are based upon the EF deficits that are perceived by the rater. 
Therefore, respondent bias may exist. Furthermore, rating scales provide global rather than 
specific insight into how an individual is functioning.  
Functional Impairment in ADHD 
As mentioned previously, the presence of EF deficits may result in an inability of the 
individual with ADHD to appropriately self-regulate emotion, to retain information in working 
memory, inhibit responses or thoughts, and/or find it difficult to plan toward future goals 
resulting in symptoms of inattention, hyperactivity, and impulsivity. The presence of these 
deficits in individuals with ADHD may cause clinically significant impairment in daily 
functioning in areas such as academic performance, employment, and/or social relationships.  
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For students with ADHD, EF deficits have specifically been associated with academic 
underachievement.  In a 2004 study, Biederman and colleagues examined the interaction 
between EF deficits and ADHD on academic outcomes. Formal executive function tests were 
used to measure deficits. They found that students with both an ADHD diagnosis and EF deficits 
were associated with increased risk for grade retention and decreased academic performance, 
more than students with ADHD without EF deficits and students without an ADHD diagnosis.  
Biederman et al. (2004) also found that EF deficits in typical students were not linked with 
achievement, suggesting that there is a relationship between ADHD diagnosis and EF deficits 
that conspires to produce impairment. In general, research has found that children with ADHD 
show significantly lower academic performance on standardized tests of reading, mathematics, 
and written language when compared to children without an ADHD diagnosis (Frazier, 
Youngstrom, Glutting, & Watkins, 2007; McConhaughy, Volpe, Antshel, Gordon, & Eiraldi, 
2011). Even when compared to clinically referred children without an ADHD diagnosis, students 
with an ADHD diagnosis continued to perform at an academically lower level (McConhaughy et 
al., 2011).   
Difficulties with academic performance have been found to continue on into college for 
students diagnosed with ADHD (Frazier et al., 2007). Specifically, college students with an 
ADHD diagnosis have been found to have significantly lower levels of career decision-making 
self-efficacy, academic adjustment, study skills, and GPA than their typical peers (Norwalk, 
Norvilitis, & MacLean, 2009), as well as impairments in education and work performance 
(Goodman, 2009). These academic impairments are not necessarily due to skill deficits as seen in 
students with learning disabilities (LD) but rather to a combination of EF deficits, behavioral 
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challenges, and academic inconsistencies that make academic success more challenging.  Studies 
of adults with ADHD have found that a diagnosis of ADHD has been associated with 
impairments in education, as well as work performance (Barkley, Murphy, & Fisher, 2010). 
Interestingly, EF deficits have been associated with both ADHD symptoms of inattention 
(Willicut et al, 2005) and with academic performance difficulties (Biederman et al, 2004). 
Consistent with these assumptions, research has suggested that inattentive symptoms of ADHD 
may have a particularly negative effect on academic performance for students in primary and 
secondary school and in college (Norwalk, 2009).  
Individuals with a diagnosis of ADHD may also be impaired in their social functioning. 
For example, Gaub and Carlson (1997) found that children with ADHD-I display more 
appropriate behavior and fewer externalizing problems than those children with the ADHD-HI or 
ADHD-C subtype.  Meanwhile, individuals with the ADHD-HI subtype were found to have 
externalizing and social problems compared to other groups, but they were no different than the 
control group for learning or internalizing problems. Children with the ADHD-C subtype were 
rated as more impaired than any other group for internalizing problems, social difficulties, 
difficulties with attention, and their overall problem behavior. Parent and teacher ratings 
frequently identified children diagnosed with ADHD as functioning at a significantly lower level 
socially when compared with children without an ADHD diagnosis.  
Relatively few studies have examined the social deficits among college students with a 
diagnosis of ADHD. Of the few studies that have been conducted, Weyandt and DuPaul (2008) 
suggest that college students with an ADHD diagnosis appear to be at risk for difficulties with 
social relationships and in making the adjustment to college life. Similar to research on children 
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with an ADHD diagnosis, social functioning for male college students with an ADHD diagnosis 
varied by subtype (Shaw-Zirt, Popali-Lehane, Chaplin, & Bergman, 2005). Students with a 
diagnosis of ADHD-I were found to have a later mean age of dating onset and were less 
comfortable being assertive than controls. Students with a diagnosis of ADHD-C, however, were 
found to have a significantly greater sexual drive than college students without ADHD.  
In their book Adults with ADHD: What the Science Says, Barkley, Murphy, and Fischer 
(2010) review two major studies (the UMASS study and the Milwaukee study) investigating 
ADHD in adults. The results from both the UMASS and Milwaukee studies suggest that adults 
diagnosed with ADHD were more likely to experience impairment than adults in a clinically 
referred population or controls.  The UMASS study revealed impairment in the domains of 
education, home responsibilities, and occupational functioning, as well as in dating/marriage and 
social activities. The Milwaukee study reported that home and work were the areas of the most 
significant impairment for adults with a diagnosis of ADHD. In a study of 500 adults diagnosed 
with ADHD, Biederman, Faraone, Spencer, Mick, Monuteaux, and Aleardi (2006) found that 
adults with ADHD were less likely to have graduated from high school, have a college degree, or 
have full time employment, and were more likely to be looking for work when compared to 
controls. Additionally, adults diagnosed with ADHD were twice as likely to have been arrested, 
1.5 times as likely to report more than one speeding ticket in a year, 1.8 times more likely to 
report a tobacco addiction, and 1.6 times more likely to report recreational drug use.  
The data from the Barkley studies are staggering in showing significant lifetime 
impairment associated with a diagnosis of ADHD across many important functional domains. It 
appears that college students with ADHD have yet to face quite the same toll as other older 
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adults with ADHD in the general population, perhaps because of their age and status as 
successful students. Despite this difference in impairment, studies do show some impairment 
relative to controls for college students diagnosed with ADHD. Therefore, the current study 
examined the extent of impairment reported by students with either high levels of ADHD 
symptoms, SCT symptoms, or both SCT and ADHD symptoms.  
Comorbidity and ADHD 
 Individuals diagnosed with ADHD frequently have at least one or more comorbid 
diagnoses. The Multi-Modal Treatment Study of ADHD (Jensen et al., 2001) assessed 579 
children and found that 77% of children diagnosed with ADHD had at least one comorbid 
disorder. According to that study, some of the disorders most frequently comorbid with ADHD 
include oppositional defiant disorder and/or conduct disorder (29%) and anxiety or depression 
(14%). According to DuPaul and Volpe (2009), approximately 27% to 31% of children with 
ADHD also were diagnosed with LD. Comorbidity is also common in adults with ADHD.  In the 
National Comorbidity Survey Replication, 3,199 participants age 18-44 were assessed for adult 
ADHD (Kessler et al., 2006). An adult ADHD diagnosis was found to be highly comorbid with 
anxiety disorders (47.1%), mood disorders (38.3%), substance use disorders (15.2%), and 
intermittent explosive disorder (19.6%).  
 In individuals with a diagnosis of ADHD, comorbidity tends to vary depending upon the 
subtype of ADHD with which one is diagnosed. Individuals with ADHD-HI subtype tend to 
have externalizing comorbid disorders such as oppositional defiant disorder or conduct disorder. 
Individuals with ADHD-I, however, tend to have internalizing comorbid disorders such as 
anxiety disorders and mood disorders (Van Ameringen, Mancini, Simpson, & Patterson, 2011). 
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Therefore, given that  SCT symptoms have historically been associated with ADHD-I symptoms, 
this study examined anxiety and depression symptoms in relation to SCT symptoms rather than 
other possible comorbid diagnoses such as ODD, CD, or substance abuse. This study did screen 
for learning disorders among college students. 
 Given the high rates of comorbidity that ADHD has with a variety of disorders, it can be 
difficult to ascertain whether ADHD symptoms or symptoms of another disorder are causing 
impairment. For example, anxiety disorders have been found to be associated with executive 
dysfunction (Ferreri, Lapp, & Peretti, 2011) and can negatively impact academic and social 
achievement and psychological wellbeing (Vitello & Waslick, 2010). In a recent study by 
Lewandowski, Gathje, Lovett, and Gordon (2012) college students diagnosed with ADHD were 
found to have higher reports of anxiety symptoms than peers even though their academic 
performance was comparable. Thus it appears that anxiety might be a particularly common 
concomitant with ADHD in a college student population that is associated with its own executive 
dysfunction and functional impairment. Depressive disorders also have been associated with EF 
deficits and impairment (for review, see Castaneda, Tuulio-Henriksson, Marttunen, Suvisarri, & 
Lonnqvist, 2008). Therefore, potential co-occurring conditions such as anxiety and depression 
were controlled for to ensure that the impairment associated with them does not confound the 
findings of impairment with SCT symptoms.  
 Besides internalizing and externalizing disorders, research clearly demonstrates that SCT 
symptoms frequently co-occur with diagnosis of ADHD. For example, Barkley (2011d) found 
that over 54% of adults with high levels of SCT symptoms also had co-occurring high levels of 
ADHD symptoms. This is not surprising given that SCT symptoms were previously used to 
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diagnose ADHD in earlier versions of the DSM (DSM-III; American Psychiatric Association, 
1980). However, it remains unknown whether SCT symptoms should be considered a subtype of 
ADHD, whether they should be considered an independent attention disorder separate from 
ADHD, or whether they need to continue to be examined at all. To consider these questions 
further, a thorough review of SCT symptoms must be provided. 
Sluggish Cognitive Tempo 
In 1980, the DSM-III first introduced Attention Deficit Disorder (ADD) as a diagnosable 
disorder (American Psychiatric Association, 1980).  Two primary categorizations of ADD 
subtypes were outlined: ADD/H for those who displayed hyperactivity, impulsivity, and 
inattention, and ADD/noH for those who displayed the inattentive and impulsive symptoms 
without hyperactive motor movements.  Researchers came to recognize a subset of symptoms of 
the ADD/noH subtype as sluggish cognitive tempo (SCT) (Lahey, Schaugency, Hynd, Carlson, 
& Nieves, 1987). In the DSM-III, this subset of symptoms included sluggishness, drowsiness, 
and apparent daydreaming (American Psychiatric Association, 1980).  However, SCT symptoms 
were excluded from DSM-IV. This was due to poor negative predictive power in that SCT could 
predict the presence of ADHD-I, but could not reliably predict the absence of inattention in 
ADHD-C (Frick et al., 1994).  Following the exclusion of the SCT symptom set from the DSM-
IV, researchers began to examine the SCT symptom subset as a valid construct separate from 
ADHD symptoms, its relationship to ADHD, and even the possibility for it to distinguish a 
separate attention disorder (McBurnett, Pfiffner, & Frick, 2001; Carlson & Mann, 2002).  
Validity of the SCT Symptom Subset as Distinct from ADHD Subtypes 
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In 1987, Lahey and colleagues conducted a study that found that the SCT symptom set of 
sluggishness, drowsiness, and apparent daydreaming formed a statistically distinct factor from 
the ADD/noH.  They found that SCT was associated with inattention only when hyperactivity 
was not present.  One key implication of Laheys study was the suggestion that inattention with 
hyperactivity had different features than inattention alone.  The idea that different features are 
associated with inattention without hyperactivity versus inattention with hyperactivity may help 
to explain why SCT symptoms could not reliably predict the absence of inattention in ADHD-C 
during the DSM-IV trials (McBurnett et al., 2001).  This suggested the need to examine the 
subtypes independently, rather than to group all symptoms of inattention together into one group.  
 McBurnett et al. (2001) re-evaluated the utility of two SCT symptoms (daydreams and 
sluggish/drowsy) as predictors of ADHD-I using 692 clinic referred child subjects.  These two 
symptoms were excluded from the DSM-IV ADHD criteria, though they were included in the 
DSM-III criteria.  Factor analyses distinguished the Inattentive factor as distinct from the SCT 
factor when separate from hyperactivity-impulsivity, resulting in two primary factors for 
Inattention (inattention and sluggish cognitive tempo) and only one factor for Hyperactivity-
Impulsivity, supporting the internal validity of a separate SCT symptom set.  Similar to Lahey et 
al. (1987), these separate factors for inattention emerged in the absence of hyperactivity.  
 The results from Carlson and Manns (2002) study of 153 children with ADHD-I aligned 
with that of McBurnett et al. (2001) and demonstrated that ADHD-I (subtype) is uniquely 
associated with elevations on SCT relative to ADHD-C, and suggest that SCT distinguishes two 
subtypes of ADHD-I (p. 127), providing further evidence that the SCT symptom set is separate 
from the defining symptoms of ADHD-I.  In a similar vein, Garner, Marceaux, Mrug, Patterson, 
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and Hodgens (2010) examined SCT in relation to ADHD symptoms in 322 children and 
adolescents via parent and teacher report.  Using confirmatory factor analysis (CFA), Garner et 
al.s (2010) research supported the idea of three separate but correlated factors: inattention, SCT, 
and hyperactivity/impulsivity. Similarly, Bauermeister, Barkley, Bauermeister, Martinez, and 
McBurnett (2012) also conducted a factor and regression analyses that identified a three factor 
model (inattention, hyperactivity-impulsivity, and SCT).  Therefore, the research seems to 
support the validity of a unique SCT symptom group separate from ADHD-I.  
Measuring SCT symptoms 
Despite descriptions of SCT dating back to 1987, researchers have only recently begun to 
develop empirically based, psychometrically sound measures for the assessment of SCT 
symptoms (Barkley, 2011a; Penny, Waschbusch, Klein, Corkum, & Eskes, 2009).  Prior to 
having specific measures to assess SCT symptoms, evaluators commonly used child behavior 
checklists and ADHD scales with added SCT symptom items. SCT measures typically employ a 
checklist of symptoms with each symptom scored along a Likert scale.  An individual being 
assessed or someone who is familiar with the individual may complete these rating scales. In 
these scales, the number of SCT test items ranged from 2  14.  Each item asked about the 
presence of a behavioral characteristic (loosely referred to now as a symptom) such as in a fog, 
daydreamy, lethargic, forgetful, drowsy, slow moving or lacks energy, difficulty 
following instructions, appears tired, lethargic, apathetic or unmotivated, stares blankly, 
and underactive (Carlson & Mann, 2002; Hartman, Willcutt, & Rhee, 2004; Lahey et al., 1987; 
McBurnett et al., 2001; Penny, Waschbusch, Klien, Corkum, & Eskes, 2009). Recent 
standardized measures assess those SCT symptoms that appear to most accurately characterize 
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SCT. For example, Penny and colleagues (2009) developed an empirically based SCT scale for 
children that included the following 14 SCT symptoms: is apathetic, slow/delayed in completing 
tasks, unmotivated, lacks initiative to complete tasks, effort on tasks fades quickly, needs extra 
time for assignments, appears to be sluggish, drowsy, appears tired, has a 
yawning/stretching/sleepy-eyed appearance, is underactive, daydreams, gets lost in own 
thoughts, and seems to be in a world of their own. These items were first evaluated by a group of 
experts for content validity. Following this, factor analyses, item-level analyses, reliability 
analyses, and preliminary validity analyses were used to narrow the symptom list to the final 14 
symptoms. Recently, Barkley (2011a) developed an SCT scale for adults with nine SCT 
symptoms: prone to daydreaming when I should be concentrating, trouble staying awake or alert 
in boring situations, easily confused, easily bored, spacey/in a fog, lethargic, underactive, slow 
moving, and not processing information as quickly as others. Barkley also used factor analyses in 
determining the final items to include in his SCT measure.  
Executive Dysfunction and SCT Symptoms 
 Considering SCT symptoms (daydreaming, being in a fog, being sluggish, etc.) and the 
relationship of SCT symptoms with ADHD-I, it stands to reason that such individuals might find 
certain tasks and activities challenging (i.e. timed tests, working memory tasks, etc.). However, 
very little research has attempted to examine the domains of impairment related to SCT.  
Furthermore, research that has examined impairment related to SCT has identified samples of 
individuals with high SCT within ADHD-I groups. Selecting individuals with high levels of SCT 
symptoms in this way confounds any information regarding EF deficits that are related uniquely 
to SCT and prevents understanding of any unique EF deficits related to SCT. Therefore, previous 
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research regarding impairment associated with SCT symptoms should be interpreted with 
caution.  
 Wahlstedt and Bohlin (2010) attempted to analyze which cognitive functions were 
associated with inattention symptoms and which were associated with SCT symptoms within a 
sample of school aged children.  Based on their findings, EFs and state regulation relate to 
inattention symptoms, while SCT symptoms were uniquely associated with a measure of 
sustained attention. Barkley (2012) also found that ADHD symptoms were associated with more 
severe and pervasive EF deficits, while SCT symptoms were primarily associated with deficits in 
self-organization. Weiler, Bernstein, Bellinger, and Waber (2002) examined a group of children 
with an ADHD-I diagnosis, characterized as having sluggish cognitive tempo symptoms.  They 
found that children diagnosed with ADHD-I demonstrated diminished speeds of visual 
processing when compared to controls, and this diminished speed was not attributable to 
inattention. This suggested that sluggish cognitive tempo symptoms may specifically contribute 
to visual processing speed.  Independent of an ADHD-I diagnosis, SCT symptoms have been 
associated with abnormal early selective attention patterns (Huang-Pollock, Nigg, & Carr, 2005).  
Functional Impairment and SCT Symptoms 
As mentioned previously, few studies have examined the impairment uniquely related to 
SCT symptoms.  Most studies investigating impairment focus on impairment associated with 
ADHD-I subtype and examine SCT symptoms within that population.  For example, in a 
comparison study of ADHD-C and ADHD-I subtypes in Latino/Hispanic students, Bauermeister 
and colleagues (2005) reported that both groups were impaired on academic achievement 
measures and exhibited greater internalizing symptoms than typical students.  Students with 
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ADHD-I subtype, however, had a later onset of inattention symptoms, displayed more SCT 
symptoms, were less likely to initiate social interactions or be assertive, were less likely to have 
externalizing behavior, and were less impaired in adaptive functioning.  They were more likely 
to be self-controlled in social exchanges when compared to students with the ADHD-C subtype.   
Some research has been conducted that examined SCT symptoms apart from a diagnosis 
of ADHD-I.  These studies have found SCT symptoms to be associated with more social 
withdrawal (Carlson & Mann, 2002) and with more internalizing behaviors such as anxiety, 
depression, somatic complaints, social difficulties, and thought problems (Carlson & Mann, 
2002; Bauermeister et al., 2005; Garner et al., 2010) in children. In Barkleys (2011d) study, 
adults with high levels of SCT symptoms were found to be more impaired than control 
participants, to display a relatively similar level of impairment as adults diagnosed with ADHD, 
and to exhibit less impairment than an adult with both high levels of SCT symptoms and ADHD 
symptoms (Barkley, 2011d) based upon a functional impairment scale.  Barkley also analyzed 
the amount of variance in functional impairment accounted for by SCT symptoms and found that 
the ADHD-I symptoms accounted for the most variance in impairment, followed by SCT 
symptoms, and finally ADHD-H symptoms.  
Comorbidity and SCT Symptoms 
As with functional impairment and executive functioning, few studies have examined 
disorders comorbid uniquely associated with SCT symptoms apart from a diagnosis of ADHD. 
Some research has suggested that students with both the ADHD-I subtype and high levels of 
SCT symptoms have displayed greater internalizing symptoms (e.g. anxiety, depression) than 
students with the ADHD-HI subtype (Carlson & Mann, 2002; Bauermeister et al., 2005; Garner 
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et al., 2010).  According to research by Harrington and Waldman (2010), ADHD-C and ADHD-
HI subtype groups exhibited significantly higher levels of both internalizing and externalizing 
disorders while the ADHD-I subtype group with SCT symptoms exhibited internalizing 
disorders. The authors suggested that children experiencing inattention and SCT symptoms alone 
might suffer a less severe, less comorbid version of ADHD diagnosis.  However, children who 
showed a high level of SCT symptoms still demonstrated significant elevations in symptoms of 
internalizing disorders such as depression, generalized anxiety, social phobias, and obsessions 
when compared to the control population. These studies suggest that SCT may be associated 
more strongly with internalizing rather than externalizing disorders. Furthermore, this highlights 
the need to consider and control for internalizing disorders such as anxiety and depression when 
conducting research on SCT.  
SCT symptoms have shown particularly strong correlations with anxiety measures 
(Schatz, 2006).  One particularly salient study by Skirbekk et al. (2011) focused on comorbidity 
of ADHD and anxiety as a predictor of SCT levels.  This approach was different from previous 
research. Though the researchers identified the subtypes of ADHD in these children, they did not 
seek to identify SCT within a specific subtype of ADHD, but rather sought to find how the 
diagnoses of ADHD and anxiety disorders related to levels of SCT symptoms.  Skirbekk and 
colleagues evaluated SCT symptoms in referred children with comorbid ADHD and anxiety 
disorders (n = 25), anxiety disorders alone (n = 41), ADHD alone (n = 39), and non-referred 
controls (n = 36).  They found the highest level of SCT symptoms in children with comorbid 
ADHD and anxiety.  The levels of SCT symptoms were significantly different between each 
group, with ADHD + anxiety > ADHD (p = 0.009), ADHD > anxiety (p = 0.014), and anxiety > 
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Controls (p = 0.001).  They also suggested that inattention mediates the relationship between 
SCT symptoms and anxiety disorders (without comorbid ADHD).  The difference in the average 
level of SCT symptom score between the anxiety + ADHD group and the ADHD only group was 
not explained by the DSM-IV inattention symptoms.  Skirbekk et al. (2011) therefore suggest 
that the construct of SCT may capture attention problems that are not described sufficiently by 
the nine symptoms included in the DSM-IV-based ADHD diagnoses (p. 522).  Based upon this 
information, Skirbekk and colleagues infer that SCT symptoms relate to the comorbid anxiety + 
ADHD condition, rather than to hyperactivity or to the specific ADHD-I subtype.  This is the 
first study examining SCT symptoms, anxiety disorders, and ADHD disorders in this manner.  
However, this study focused upon children only. Additionally, no research has yet focused upon 
the relationship between SCT symptoms and depression symptoms, though symptoms of 
depression are commonly associated with symptoms of inattention, which tend to be highly 
correlated with SCT symptoms. The current study attempted to fill in some of these research 
gaps by examining and controlling for the relationship between SCT and both anxiety and 
depression symptoms. 
SCT Symptoms Independent of ADHD-Inattentive Subtype 
Over the past decade, some researchers have proposed the idea that ADHD-I, specifically 
the subset(s) of ADHD-I symptoms and SCT symptoms, may be an attention disorder separate 
from other ADHD diagnoses that include hyperactivity (Barkley, 2011d; Carlson & Mann, 2002; 
McBurnett, Pfiffner, & Frick, 2001).  In 2001, Milich and colleagues conducted a comprehensive 
literature review assessing differences in ADHD subtypes to investigate whether the ADHD-C 
subtype and the ADHD-I subtype were distinct and unrelated disorders.  An examination of the 
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research on the ADHD-I subtype revealed two primary groups within the Inattentive subtype: 
those who were sub-threshold for ADHD-C subtype with some hyperactivity symptoms and 
those who have pure inattention and SCT symptoms.  They found that the two subtypes are 
differentiated by symptom type, demographics, and comorbid disabilities.  Milich et al. (2001) 
concluded that the ADHD-C and ADHD-I subtypes might represent distinct disorders.  
Furthermore, a few studies have identified non-ADHD populations as demonstrating SCT 
symptoms.  Barkley (2011d) examined the correlation between SCT symptoms and ADHD 
symptoms in a large general population sample of adults (N = 1,249).  He found that 5.8% of the 
population met criteria for high SCT symptoms (>95th percentile on SCT scale).  Of these, half 
did not have high ADHD symptoms. Similarly, Garner et al. (2010) conducted a study with 
children and found SCT symptoms to be present in children who did not meet any diagnostic 
criteria.  A study by Reeves et al. (2007) examined SCT symptoms among children who survived 
pediatric cancer.  The researchers excluded any patient with a previous diagnosis of ADHD from 
the study.  Reeves and colleagues found that pediatric cancer survivors exhibited significantly 
more SCT symptoms than sibling controls.  They suggested that SCT symptoms represent a 
behavioral component of cognitive late effects separate from ADHD. All of these studies 
suggest that SCT symptoms exist independent of ADHD symptoms. These studies also highlight 
the importance of examining SCT symptoms within a general population sample, rather than a 
referred ADHD sample, in order to better understand the scope of SCT symptoms.  
Though SCT symptoms may stand independent from typical ADHD symptoms, research 
has yet to demonstrate specific impairment associated with SCT symptoms.  Research focusing 
on the relationship between SCT and ADHD provides confounding information regarding an 
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independent SCT disorder.  In addition, research assuming the correlation of SCT symptoms and 
ADHD symptoms may result in a biased sampling of either population, particularly as research 
has shown that SCT symptoms are present in individuals who do not have an ADHD diagnosis.  
Because researchers have conducted most SCT research in relation to ADHD, the literature 
contains little information about the independent cognitive processing and functional impairment 
in this pure SCT symptom group.  Prior to confirming or denying whether SCT symptoms 
comprise a separate attention disorder, researchers need to examine whether or not SCT accounts 
for unique amounts of clinical impairment in individuals with pure SCT. The current study 
examined SCT symptoms both independent of and in conjunction with symptoms of ADHD and 
attempted to determine what, if any, functional impairment and executive dysfunction was 
associated with each set of symptoms. 
Adult SCT Research 
Previous research has shown that a diagnosis of ADHD can persist into adulthood 
(Barkley, 2006; Kessler et al., 2006), that inattentive symptoms tend to be the most prevalent 
ADHD symptoms in adults (Wilens, Biederman, Faraone, Martelon, Westerberg, & Spencer, 
2009), and that the ADHD-I subtype is highly associated with SCT symptoms (Barkley, 2011d; 
Carlson & Mann, 2002; McBurnett, Pfiffner, & Frick, 2001). Therefore, it seems logical to 
assume that adults with an ADHD diagnosis would also exhibit SCT symptoms.  However, to 
date, nearly all of the literature examining SCT symptoms has examined child populations.  
Recently, Barkley (2011d) conducted the first study investigating SCT symptoms in an adult 
population.  A representative sample of 1,249 U.S. adults aged 18  96 years were given 
measures to assess demographics, ADHD symptoms (Adult ADHD Rating Scale  IV; Barkley, 
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2011a), SCT symptoms (Adult SCT ratings; Barkley, 2011a), functional impairment (Functional 
Impairment Rating Scale; Barkley, 2011b), and executive functioning (The Deficits in Executive 
Functioning Scale; Barkley, 2011c).  From this sample, Barkley created four groups: high levels 
of SCT symptoms but not ADHD symptoms (N=33), high levels of ADHD symptoms but not 
SCT symptoms (N=46), high levels of both SCT and ADHD symptoms (N=39), and controls 
(N=1,131).  He categorized participants as high-ADHD and/or high-SCT if they were at the 95th 
percentile or above for ADHD and SCT symptoms respectively.  
Of the individuals who qualified as having high levels of SCT symptoms, 54% also 
qualified for high levels of ADHD symptoms.  On the other hand, nearly half of all individuals 
with high levels of SCT did not have high levels of ADHD and vice versa.  Barkley found that 
individuals who met the high SCT symptom criteria were more impaired in the domains of self-
organization and problem solving than were other groups who did not meet the high SCT 
symptom criteria.  Individuals who met the criteria for both high SCT and high ADHD 
symptoms also were associated with more severe levels of functional impairment. Those who 
met symptom criteria for SCT were found to be more impaired than individuals who met 
symptom criteria for ADHD only in the domains of work.   
Furthermore, Barkley found that SCT symptoms accounted for the majority of variance 
in a number of EF domains (i.e. Self-Organization and Problem Solving, Self-Discipline, and 
Self-Regulation of Emotion), whereas ADHD-I symptoms accounted for the majority of variance 
in the domain of functional impairment.  Barkley (2011d) therefore suggested that high levels of 
ADHD symptoms may be associated with greater functional impairment in adults, while high 
levels of SCT symptoms account for more of the variance in certain EF domains.  
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Finally, Barkley (2011d) sought to identify a threshold of SCT symptoms for a 
diagnosis of SCT. No previous research had attempted to identify a symptom cutoff for a SCT 
diagnosis. Based on his findings, Barkley identified a symptom threshold of five or more SCT 
symptoms as well as one or more impaired functioning domains (i.e., family relationships, 
chores, child-rearing, financial management).  By applying this criterion to his study, Barkley 
identified 5.1% of his entire sample as meeting criteria for high SCT symptoms.  This was done 
without controlling for other variables associated with anxiety, depression, or health conditions.  
Overall, Barkley provided an excellent foundation for understanding the characteristics 
and correlates of SCT symptoms in an adult population.  By using a large general population, he 
was able to identify characteristics unique to SCT symptoms in adults. His research suggests that 
a partial overlap between high levels of ADHD and SCT symptoms exists, and that both high 
symptom sets make some separate contributions to impairment and EF problems.  However, 
more research is needed to explore the characteristics of SCT symptoms in adults and to address 
limitations in Barkleys study prior to forming any final conclusions about the separation of SCT 
symptoms from ADHD symptoms as some researchers have suggested (Barkley, 2011d).  
Rationale for Study  
 Literature on SCT focuses primarily on child and adolescent populations, with the 
notable exception of Barkleys (2011d) study.  Studies focused on children and adolescents 
suggest that SCT symptoms may measure a subset of inattention and that high levels of SCT 
symptoms are most frequently associated with the Inattentive subtype of ADHD.  Though some 
researchers have suggested that SCT and inattention symptoms may comprise a separate 
attention disorder, not enough evidence exists yet to make any firm conclusions. Based upon the 
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DSM-IV-TR criteria for a disorder, symptoms of a disorder should be associated with 
impairment that results in significant harm in life functioning. The current literature says little 
about the levels or kinds of impairment associated with SCT symptoms.  Additionally, as 
symptoms of inattention tend to be highly comorbid with symptoms of anxiety and depression, 
and as SCT symptoms tend to be highly correlated with inattention symptoms, care must be 
taken to ensure that any impairment found to be associated with SCT symptoms is not 
confounded by other comorbid conditions. Therefore, the functional impairment and executive 
functioning problems associated with SCT symptoms were examined in this study, while 
controlling for the relationship between SCT symptoms and anxiety, depression, and ADHD 
symptoms.  
The Current Study 
The current study is a replication of Barkleys (2011d) study with a focus on a college-
age sample and the inclusion of anxiety and depression measures. For this study, a few different 
sets of questions were investigated.  First, the relationships among the five major variable types 
(SCT, ADHD-I, ADHD-HI, anxiety, and depression symptoms) were examined.  Although this 
study is exploratory, it was expected that there would be a strong relationship between SCT 
symptoms and ADHD-I symptoms, and a weaker relationship between SCT symptoms and 
ADHD-HI symptoms.  Secondarily, a moderate relationship between each of the internalizing 
variables (anxiety and depression symptoms) and SCT symptoms was expected.  
The second research question examined the extent to which these various symptoms 
predict two different outcome measures (EF problems and functional impairment).  Based upon 
Barkleys (2011d) findings, it was expected that SCT symptoms would account for more 
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variance than ADHD-I or ADHD-HI symptoms for EF problems, while ADHD-I symptoms 
would account for more variance for functional impairment than SCT symptoms or ADHD-HI 
symptoms.  Both anxiety and depression symptoms were expected to be associated with 
impairment.  However, as anxiety and depression symptoms have not been previously controlled 
for when examining SCT and ADHD symptoms, the amount of variance for which they would 
account was unknown.  
The third research question examined the extent to which high symptom groups (those 
students with a high SCT symptom score only; high ADHD symptom score only; or high SCT 
and high ADHD symptom scores) might differ on executive function problems or functional 
impairment.  High anxiety symptom score and high depression symptom score groups were 
unable to be formed due to small sample sizes. The High SCT, High ADHD, and High 
SCT+ADHD groups were examined for two reasons. First, this study is a replication of Barkleys 
(2011d) study, and he included analyses of high symptom groups.  Second, clinicians may be 
interested in knowing which high symptom group had the most functional impairment or EF 
problems.  Again based on Barkleys (2011d) study, individuals with both a high number of SCT 
symptoms and high a high number of ADHD symptoms were expected to exhibit the most 
functional impairment and EF problems.  Also, individuals with only a high number of SCT 
symptoms or with only a high number of ADHD symptoms were expected to be similarly 
impaired.  In this study, if the High SCT only group was able to account for a significant 
proportion of the variance for EF problems and functional impairment even when controlling for 
ADHD symptoms, it provides some support for viewing SCT symptoms as a distinct disorder in 
a college sample.  
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Method 
Participants 
An a priori power analysis performed using the G*Power 3.0 program (Faul, Lang, & 
Buchner, 2007) indicated that in order to have power of .95, a total participant pool of at least 
153 would be required to detect weak effects (Cohens d=.25). Therefore, the current sample (n = 
458) is considered to have satisfactory power. Due to the fact that this study sampled from a 
general college population, and that the prevalence rate for each of clinical groups (SCT, ADHD, 
anxiety, and depression) is approximately 5% of the general population, this college population 
was oversampled in order to potentially gather more participants who meet criteria for clinical 
SCT, ADHD, anxiety, and depression symptoms.   
All participants were undergraduate students between the ages of 18 and 24 at a 
moderately-sized private school in the northeast, and were recruited from undergraduate 
psychology classes. An email was sent to approximately 800 students providing them with 
details regarding the study, and 507 students (63%) responded. All participants received course 
credit for participating in this study.  The eligibility criteria for this study included the following: 
(a) the participants must be between the ages of 18-24; (b) must speak and read English; and (c) 
must have adequate vision to read the electronic survey. 
A total of 507 participants originally participated in this study.  Of those, 8 participants 
failed to complete the entire survey and were therefore excluded.  Two participants were 
excluded due to falling outside the age range.  Twelve participants were excluded due to their 
completion time being extremely short (under 10 minutes).  Data from twenty-seven participants 
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were unusable due to technical difficulties with their surveys that resulted in these participants 
being excluded.  Therefore, this study retained a final sample of 458 participants who fully 
completed the surveys and met all criteria. 
Of these 458 participants, 160 were males and 298 were females.  The average age of 
participants was 19.91 years, with an age range of 18  24 years.  This sample contained 127 
college freshmen, 118 sophomores, 116 juniors, 89 seniors, and 8 5th year seniors.  The average 
reported GPA of all participants was 3.19.  When reporting ethnicity, 7 participants identified as 
American Indian, 41 identified as Asian/Indian, 34 identified as Black/African American, 39 
identified as Hispanic, 319 identified as Caucasian, and 18 identified as mixed race.  Four 
hundred and thirty-nine of these participants reported English as their first language, while 17 
reported English as a secondary language. Two participants did not report language status. 
 Participants also reported any previous psychological disorders or medical conditions.  
Forty-two participants stated that they had been diagnosed with ADHD, 10 reported a diagnosis 
of LD, 40 reported a diagnosis of an anxiety disorder, 34 reported a diagnosis of depression 
disorder, 19 reported vision impairments, 7 reported a diagnosis of OCD, 9 reported a diagnosis 
other that those listed, and 343 reported no diagnosis.  Forty-one participants reported more than 
one psychological diagnosis.  Only one participant reported being on a 504 Accommodation Plan 
(extra time).  Regarding medical conditions, 64 participants reported having asthma, 143 
reported having allergies, 45 participants reported having migraine headaches, 3 participants 
reported having cancer, 3 participants reported having diabetes, 10 participants reported having 
stomach problems, 21 participants reported having another medical condition, and 233 reported 
having no medical condition.  Seventy-eight participants reported having more than one medical 
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condition.  One hundred and forty-two participants reported taking some form of medication, 
while 316 participants reported taking no medication. 
Identification of Clinically High Symptom Groups.  The total symptom number from 
the Barkley Adult ADHD Rating Scale  IV (BAARS  IV; Barkley, 2011a) and symptom 
scores from the Depression, Anxiety, and Stress Scale (DASS; Lovibond & Lovibond, 1995) 
were used to create four groups: High levels of SCT symptoms (High SCT; n = 45), high levels 
of ADHD symptoms (High ADHD; n = 10), high levels of both SCT symptoms and ADHD 
symptoms (High SCT + ADHD; n = 15), and controls (those not qualifying for any of the other 
groups; n = 388).  There were too few individuals with high levels of anxiety or depression to 
form those clinical groups. Therefore, these individuals were distributed among the four groups 
that were formed.  Table 1 and Figure 1 both demonstrate the breakdown of individuals with 
high levels of symptoms within this sample. 
Determining high levels of symptoms. Individuals were identified as having a symptom 
of ADHD or SCT if they rated the symptom as occurring often or very often on the Barkley 
Adult ADHD Rating Scale  IV or the SCT rating scale (described below).  This is consistent 
with the DSM-IV requirement that symptoms occur often or very often.  Also consistent with 
the DSM-IV criteria, a symptom count of 6 or more symptoms being rated as often or very 
often was used to distinguish individuals with clinical or high levels of ADHD-I and/or 
ADHD-HI symptoms.  Consistent with Barkley (2011d), a symptom count of 5 or more SCT 
symptoms being rated as often or very often was used to distinguish individuals with 
clinically high levels of SCT symptoms.  Furthermore, participants were identified as having 
clinically high symptoms of anxiety or depression if they reported a total score of 20 or above 
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for anxiety symptoms and a total score of 28 or above for depression symptoms on the 
Depression, Anxiety, and Stress Scale (DASS) . These are the cutoff criteria for extremely 
severe levels of anxiety or depression provided in the DASS manual.  
Prevalence Rates. Of the 458 participants in this study, 60 (13.1%) qualified as having 
high SCT symptoms.  Twenty-five (5.8%) of the 458 participants were identified as having high 
ADHD symptoms.  Fifteen participants were identified as having both high SCT symptoms and 
high ADHD symptoms (11 ADHD-I; 4 ADHD-C), thus forming the High SCT + ADHD group. 
The remaining 45 participants with high SCT symptoms formed the High SCT group, and the 
remaining 10 participants with high ADHD symptoms formed the High ADHD group.  The 388 
(85%) participants who did not have high symptom levels of SCT or ADHD were identified as 
controls.  Additionally, ten participants met criteria for high levels of anxiety symptoms (High 
Anxiety), 9 participants met criteria for high levels of depression symptoms (High Depression), 
and 6 participants met criteria for both High Anxiety and High Depression. However, the 
majority of participants with High Anxiety (69%) or High Depression (87%) overlapped with the 
other high symptom groups. Therefore, it was impossible to form High Anxiety and High 
Depression groups for analyses, and therefore these individuals were dispersed across the four 
formed groups (High SCT, High ADHD, High SCT + ADHD, and controls). Table 1 and Figure 
1 demonstrate the overlap between high levels of anxiety, depression, SCT and ADHD 
symptoms. Table 2 displays the mean number of SCT, ADHD-I, ADHD-HI, anxiety, and 
depression symptoms for each group (Controls, High SCT, High ADHD, and High 
SCT+ADHD).   
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It should be noted that as the symptom score was the only criterion used to identify High 
SCT, High ADHD, High Anxiety, and High Depression symptom participants.  For a formal 
clinical diagnosis, full DSM-IV criteria should be used. As only total symptom score was used to 
identify participants, these groups should not necessarily be considered representative of college 
students who have a clinical, DSM-IV based diagnosis of ADHD, anxiety, or depression.  
Measures 
Demographic Questionnaire.   A demographic questionnaire was used to obtain 
information from participants before beginning the other surveys.  It gathered information about 
the participants age, sex/gender, ethnicity, GPA, SAT/ACT test scores, primary language, year 
in college, and previous psychological or medical diagnoses. These demographic factors were 
used to examine whether any of the variables varied based age, sex, year in school, ethnicity, 
primary language, self-reported disorder, and self-reported diagnosis. Additionally, self-reported 
diagnosis was used to compare participants with self-reported diagnoses and those who qualified 
for the high symptom groups.  A copy of the Demographic Questionnaire is included in 
Appendix A.  
Adult ADHD Rating Scale   IV (Barkley, 2011a).  The Adult ADHD Rating Scale  
IV (BAARS-IV) contains 18 items aligning with DSM-IV criteria for ADHD diagnosis.   
Participants answered each item according to a 4-point scale (1 not at all, 2 sometimes, 3 
often, and 4 very often). Barkley normed the Adult ADHD Rating Scale-IV, the Deficits in 
Executive Functioning Scale, and the Functional Impairment Scale on a population of 1,249 
adults that was found to be similar to the Untied States adult population.   There are two forms 
for the BAARS-IV.  The first is a self-report of current symptoms that the individual may be 
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experiencing.  These include nine inattention symptoms, six hyperactivity symptoms, three 
impulsivity symptoms, and nine sluggish cognitive tempo symptoms.  The second form is a self-
report of childhood symptoms, including nine inattention symptoms and nine 
hyperactive/impulsive symptoms.   This study utilized only the self-report of current symptoms 
form.  Two types of scores were derived from the BAARS-IV.  First, the total symptom score 
was calculated for ADHD symptoms and SCT symptoms respectively.  Total symptom score was 
used as a continuous variable ranging from 0 to 72 for ADHD Total Symptom score and 0 to 36 
for SCT Total Symptom score for correlation and regression analyses.  Second, the total number 
of symptoms occurring often or very often was used as a clinical cutoff score to divide 
participants into high symptom groups (i.e., High SCT, High ADHD, and High SCT + ADHD).  
As mentioned previously, a cutoff score of 6 symptoms of inattention and/or 6 symptoms of 
hyperactivity/impulsivity occurring often or very often was used to qualify participants for 
the High ADHD group.  A cutoff score of 5 SCT symptoms occurring often or very often was 
used to qualify participants for the high SCT group.  This study examined which symptom set(s) 
and/or high symptom group(s) were associated with more impairment or executive functioning 
problems.  For the BAARS  IV, Cronbachs alpha was found to be acceptable (Inattention = 
.902; ADHD Hyperactive-Impulsive = .798; SCT = .898). Additionally, the test-retest reliability 
for this measure was also found to be acceptable (ADHD Inattention = .66; ADHD Hyperactive-
Impulsive = .74; SCT = .88).   Validity of this measure has been demonstrated by high inter-
observer agreement between adult respondents and someone who has known them well, with 
symptom rating scores found to range from r = .59 - .76. See Appendix B for a copy of the 
BAARS  IV.  
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Functional Impairment Scale (Barkley, 2011b).   The Functional Impairment Scale 
(BFIS) attempts to measure the perceived degree of impairment individuals experience in fifteen 
major life activities.   Participants responded to each of the 15 activities based upon a Likert 
scale ranging from zero (no impairment) to nine (severe impairment).   The activities include 
home life with your immediate family; finishing chores at home and managing your household, 
work or occupation; social interactions with friends; activities in the community; any educational 
activities; marital, co-living, or dating relationships; management of your money, bills, and 
debts; driving a motor vehicle and your history of citations and accidents; sexual activities and 
sex relations with others; organization and management of your daily responsibilities; caring for 
yourself daily; maintaining your health; and taking care of and raising your children. Cumulative 
scores from these categories result in two outcome scores: (a) the mean functional impairment 
score and (b) percentage of domains impaired.  These variables were used as continuous 
outcome variables in correlation, regression, and group analyses in the current study.  Individual 
items were not considered independently. This study attempted to assess (a) which predictor 
variable (SCT, ADHD-I, ADHD-HI, anxiety, or depression symptoms) or high symptom group 
(High SCT, High ADHD, High SCT + ADHD, or controls) would account for the most variance 
for mean impairment score and the percentage of domains impaired and (b) which high symptom 
group would experience the greatest levels of impairment. The scale has high internal reliability 
(Cronbachs alpha = .97) and good test-retest reliability (r = .72).  See Appendix C for a copy of 
the BFIS.  
The Deficits in Executive Functioning Scale (Barkley, 2011c).   The Deficits in 
Executive Functioning Scale (BDEFS) is an 89-item rating scale used to measure five key 
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domains of deficits in executive function (EF).   Three forms of this scale exist: the Self-Report, 
the Other Report (for someone who is well familiar with the individual), and the Clinical 
Interview.   This study used the Self-Report form.   Participants rated each item according to a 4-
point Likert scale, identical to the previously described BAARS-IV scale.   Items on the BDEFS 
are specifically intended to measure commonly identified constructs under the broader term of 
EF: inhibition, nonverbal working memory, verbal working memory, organization, problem 
solving, time management, self-motivation, and self-regulation of emotion (Barkley, 2011c).   
The five factor based scales include self-management to time, self-organization and problem 
solving, self-restraint (inhibition), self-motivation, and self-regulation of emotion.  Each of these 
five scales produced a total score, and these were used as outcome variables.  This study 
attempted to assess which predictor variable (SCT, ADHD-I, ADHD-HI, anxiety, or depression 
symptoms) or high symptom group (High SCT, High ADHD, High SCT + ADHD, or controls) 
would account for the most variance of each of the five scales total score.  Additionally, a Total 
EF score was generated by combining the five subscale scores. This study assessed the 
relationship between the Total EF score and each of the predictor variables and the high 
symptom groups.  The internal consistency of these five scales (Cronbachs alpha) ranges from 
.91 to .96.   Test-retest of the score ranges from .62 to .90 across the five scales.  See Appendix 
D for a copy of the BDEFS.  
Depression, Anxiety, and Stress Scale (Lovibond & Lovibond, 1995).  The 
Depression, Anxiety, and Stress Scale is a set of three self-reported scales.  These scales are 
designed to measure the negative emotional states of depression, anxiety, and stress.  Each of 
these three scales contains 14 items.  The depression scale assesses the following symptoms: 
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dysphoria, hopelessness, devaluation of life, self-depreciation, lack of interest/involvement, 
anhedonia, and inertia.  The anxiety scale assesses the following symptoms: autonomic arousal, 
skeletal muscle effects, situational anxiety, and subjective experience of anxious affect.  The 
stress scale assesses the following symptoms: difficulty relaxing, nervous arousal, and being 
easily upset/agitated, irritable/over-reactive and impatient.  Participants were asked to rate the 
severity of each symptom using a four-point scale to the extent that they have experienced the 
symptom over the past week. Total symptom scores for anxiety and depression were used when 
running correlational analyses to examine the relationship between anxiety and depression and 
the other three predictor (i.e. SCT symptoms, ADHD-I symptoms, ADHD-HI symptoms) and 
two outcome (i.e. EF problems, functional impairment) variables. Using cutoff criteria provided 
by the DASS, cutoff scores for severely elevated symptom levels were used to form high 
symptom anxiety and depression groups. Due to the limited number of individuals with high 
symptom anxiety or depression, these groups were not used to assess the significant difference 
between high anxiety and/or depression symptom groups and high SCT, high ADHD, or high 
SCT + ADHD symptom groups. The internal consistency (Cronbachs alpha) for the Depression, 
Anxiety and Stress subscale range from .89 to .97 (Antony, Bieling, Cox, Enns, & Swinson, 
1998; Brown, Chorpita, Korotitsch, & Barlow, 1997; Zlomke, 2009).  Additionally, the test-
retest scores range from .57 to .81 (Brown et.  al., 1997; Zlomke, 2009).  It should be noted that 
the low range of the test-retest reliability comes from one study (Zlomke, 2009) in which 
subjects were not retested until six weeks after the first administration.  If this study were to be 
excluded, the test-retest range would then be .71 to.81.  See Appendix E for a copy of the DASS.  
Procedures  
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This study was conducted via online survey.  All authors of the measures granted 
permission to convert their measure(s) to an online format.  The survey was distributed to 
students via an online survey engine, KwikSurvey.com.  Students received access to the survey 
either via email (see Appendix F) or via the university-based research subject pools website.  All 
participants completed the survey independently; there was no group administration.  Prior to 
beginning the survey, all students were able to view an electronic letter of consent informing 
them of the voluntary and confidential nature of this survey (see Appendix G).  This letter of 
consent prompted participants to take the survey in a quiet location that would best allow them to 
focus, to attempt to answer the questions as honestly and accurately as possible, and to feel free 
to stop completing the survey at any time.  Contact information for the researcher, the IRB 
office, and University Counseling Services also was provided.   All participants had a visual 
reminder at the top of the screen that prompted them to answer all questions as honestly and as 
accurately as possible.  Also, at the beginning of both the BAARS-IV and the DASS, all students 
were instructed that if they happened to be on medication for a mental health diagnosis or illness, 
they should answer questions as if they were not on medication.   
Results 
Data Preparation 
 Data input and consistency checks.  The primary researcher was responsible for 
downloading all data from the survey engine and transferring the data to an Excel spreadsheet. 
Once in Excel, the primary researcher and a research assistant screened the data for missing data, 
participants who did not complete the survey, participants who did not meet data requirements, 
and any other errors in the dataset.  Screened data were double-checked in an attempt to increase 
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the likelihood of accurate data screening. Data in Excel were then transferred to SPSS 20 (SPSS 
Inc., 2011). SPSS was used to compute descriptive statistics, generate graphs for data inspection, 
conduct correlational analyses, conduct regression analyses, and also to conduct secondary 
analyses.  
 Data inspection. Data were inspected for violations of assumptions of normality and 
homogeneity of variance. The assumption of normality was evaluated by examining skewness 
and kurtosis.  Data were considered normal if skewness was found to be within the range of +1 
to -1.  Homogeneity of variance was assessed using the Levene test.  If the homogeneity of 
variance failed to pass the recommended significance value of .05 in the Levenes test, the Welsh 
and Brown-Forsythe tests in the Robust Tests of Equality of Means were consulted as suggested 
by Pallant (2007).  Outlier data points were examined further for errors in data coding.  If the 
outlier was not due to errors in data coding, the data point was changed to a less extreme but still 
high value as suggested by Tabachnick and Fiddell (2007). Linearity was assessed by generating 
a matrix of scatterplots between variables. Additionally, multicollinearity was assessed by 
examining the correlations between variables. As suggested by Tabachnick and Fiddell (2007), 
.80 was used as a cutoff to assess for multicollinearity.  
 Descriptive analyses. To determine whether demographic differences existed between 
students assigned to groups (High SCT, High ADHD, High SCT + ADHD, and Controls), 
nonparametric tests were conducted.  Demographic characteristics can be found in Table 3. 
Results indicated that no significant differences existed between groups with regard to sex, χ2  (3, 
N = 458) = 1.10, p = 0.78, year in school, χ2  (3, N = 458) = 2.21, p = 0.53, ethnicity, χ2  (3, N = 
458) = 3.21, p = 0.36, self-reported illness, χ2  (3, N = 458) = 0.43, p = 0.93, or age, F (3, N = 
458) = 3.44, p = 0.33.  The groups differed significantly in regards to language status, χ2  (3, N = 
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458) = 9.63, p = 0.02, in that the High ADHD group had a higher percentage of individuals who 
identified that English was their second language than the control group, U = 1445.5, z = -2.84, p 
= .005. This is most likely due to the very limited sample size (n = 10) of the ADHD group 
rather than some association between ADHD and ESL students, particularly as no significant 
difference was found for the larger SCT + ADHD group (n = 15).  Groups also differed 
significantly by GPA, χ2   (3, N = 458) = 13.79, p = .003. The High ADHD group had a 
significantly lower GPA than controls, U = 929.50, z = -2.82, p = .005. The High ADHD group 
also had a significantly lower GPA than did those in the High SCT + ADHD group, U =  20.00, z 
= -3.07, p = .002. The High SCT group and the High SCT + ADHD group did not differ 
significantly from controls or from one another. Additionally, the groups differed on rate of self-
reported psychological diagnosis, χ2   (3, N = 458) = 37.19, p = <.001, with the High SCT, U = 
5486.00, z = -5.48, p = <.001, and the High SCT + ADHD group, U = 1958.00, z = -3.01, p = 
.003, reporting more diagnoses than controls.  This was expected, as a diagnosis of ADHD was 
one of the possible diagnoses endorsed. Interestingly, the ADHD group did not differ 
significantly from controls for rate of self-reported diagnosis, U = 1734.00, z = -.822, p = .41.  
These findings suggest that, with a few exceptions, group demographics were similar.  
Research Questions and Analyses 
 The three primary research questions examined (a) relationships among SCT, ADHD-I, 
ADHD-HI, Anxiety, and Depression symptom sets respectively, (b) which symptom set (ADHD, 
SCT, Anxiety or Depression) predicted the greatest amount of functional impairment and EF 
problems, and (c) whether groups with high symptoms differed in their levels of EF problems 
and functional impairment.  
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 Relationships among the predictor variables. The first aim of the study was to assess 
the relationship between SCT symptoms and other symptom sets within a college population. For 
this analysis, total symptom score for each of the five predictor variables (i.e., Total Inattention, 
Total Hyperactivity-Impulsivity, Total SCT, Total Anxiety, and Total Depression symptom 
score) was used.   
Assessing assumptions. Prior to conducting the correlational analyses, the statistical 
assumptions were examined according to guidelines provided by Pallant (2007). Normality was 
assessed by examining the skewness and kurtosis, the histogram, and Q-Q plots of each variable. 
Upon evaluating the five predictor variables for normality, it was found that several predictor 
variables had high skewness (i.e., Total Inattention, anxiety, and depression scores: skew range = 
1.3 to 2.0) and high kurtosis (i.e., Total Inattention, anxiety, and depression scores: skew range = 
1.9 to 5.1) values. Additionally, after examining the histogram and Q-Q plots of the predictor 
variables, all five predictor variables did not appear to be normally distributed. To address this 
issue, all five predictor variables were transformed using a logarithm function as suggested by 
Tabachnick and Fidell (2007). Following this transformation, all five predictor variables were 
found to have acceptable skewness and kurtosis levels, and were reasonably normally distributed 
on the histograph and Q-Q Plots. Examination of the boxplots for each predictor variable 
identified two outliers each for the ADHD-I and ADHD-HI total symptom score variables. No 
outliers were identified for SCT, anxiety, or depression total symptom score. The outlier scores 
were found to be genuine and not due to error. All outliers were retained in the data analysis; 
however, the values were changed to a less extreme value, as suggested by Tabachnick and 
Fidell (2007). After all transformations, visual inspection of scatterplots of these variables 
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indicated that the variables (a) met the assumptions of normality, (b) met the assumptions of 
linearity and (c) met the assumptions of homoscedasticity. 
 Relationship between SCT symptoms and other symptom sets. Table 4 provides an 
overview of the correlations between symptom set scores and SCT symptom score.  Participants 
total SCT symptom score was found to correlate highly with the total score of ADHD Inattention 
symptoms, r = 0.74, p = < 0.01.  Moderate correlations were found between total SCT score and 
Anxiety score, r = 0.57, p = < 0.01, Depression score, r = 0.61, p = < 0.01, and total score of 
ADHD hyperactivity-impulsivity symptoms, r = 0.48, p = < 0.01.  
 Significant predictors of executive functioning problems and functional impairment. 
The second aim of this study was (a) to determine which symptom set accounted for the most 
variance in the prediction of functional impairment and executive functioning problems, and (b) 
to determine the extent to which SCT symptom score significantly accounted for functional 
impairment or executive function problems even after accounting for ADHD, anxiety, and 
depression symptom scores.  
Assessing assumptions. Prior to conducting multiple regression analyses, statistical 
assumptions were examined according to guidelines described by Tabachnick and Fidell (2007). 
As with the five predictor variables mentioned previously, all outcome variables required 
logarithmic transformations to meet the assumptions of normality. Therefore, the transformed 
variables were used for these analyses.  Next, the correlations between the predictor variables 
and the outcome variables were examined to screen for multicollinearity. All correlations were 
lower than the .8 correlation suggested by Tabachnick and Fidell (2007), with a range of .30 to 
.77. Linearity was assessed by visually inspecting the scatterplots. All variables were found to 
meet the assumption of linearity. Homoscedasticy was also assessed through visual inspection of 
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scatterplots. All variables were found to meet the assumption of homoscedasticy. Outliers for the 
outcome variables were identified through inspection of the box plots.  Only a few variables 
were found to have outliers. All outliers were transformed to a lower yet still high number as 
suggested by Tabachnick and Fidell (2007).   
           Functional impairment accounted for by symptom sets. Multiple linear regression was 
used to predict functional impairment mean score using five predictor variables (i.e., Total 
Inattention, Total Hyperactivity-Impulsivity, Total SCT, Total Anxiety, and Total Depression 
symptom score). The variance explained by the model as a whole was 51%, F (5, 452) = 94.16, p 
< 0.01.  Next, the regression procedure used the same five variables to predict the percent of 
domains impaired. The variance explained by the model as a whole was 41.7%, F (5, 452) = 
64.66, p < .01.  Tables 4 and 5 show the breakdown of the variance accounted for by each of the 
five predictor variables. Of the five predictors, only SCT, Inattention, and Depression symptoms 
accounted for significant (p < .01) variance for both the percent of domains impaired as well as 
the overall mean functional impairment score. Within the model, SCT symptoms made the 
largest unique contribution in accounting for variance for both the mean functional impairment 
(beta = .29) and the percent of domains impaired (beta = .29). Depression symptoms made the 
next largest unique contribution (beta = .29 and beta = .25, respectively), followed by Inattention 
symptoms (beta = .22 and beta = .22, respectively).  Anxiety and Hyperactivity-Impulsivity 
symptoms did not contribute significantly to the variance for either mean functional impairment 
or percent domains impaired accounted for in this model.  
Executive functioning problems accounted for by symptom sets. For the EF Total score, 
the variance explained by the model as a whole was 72%, F(5, 452) = 234.87, p <.001. Of the 
five predictor variables, SCT, Inattention, Depression, and Hyperactivity-Impulsivity symptoms 
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significantly (p <.01) contributed to the variance accounted for by the model. SCT symptoms 
made the largest unique contribution in accounting for variance within the model (beta = .34), 
followed by Inattention (beta = .33), Depression (beta = .22), and Hyperactivity-Impulsivity 
(beta = .08) symptoms.  Anxiety symptoms did not significantly contribute to the model. In 
addition to EF total score, regression analyses were conducted for each of the five EF domains 
separately so as to replicate the analyses of Barkley (2011d). Table 7 displays the results for each 
of the five EF domains.  SCT and depression total symptom scores both significantly accounted 
for variance within the model for each of the five EF domains. ADHD-I total symptom score 
also accounted for a significant amount of variance for four of the five EF domains. SCT 
symptoms accounted for a greater amount of the variance than ADHD-I symptoms for three of 
the domains (e.g. Self-Organization and Problem Solving, Self-Regulation of Emotion, and Self-
Motivation), while ADHD-I symptoms accounted for a greater amount of variance than SCT 
symptoms for two domains (e.g., Self-Restraint and Self-Management to Time). These results 
suggest that while SCT, ADHD-I, and depression symptoms all contribute significantly to 
functional impairment and EF problems as a whole, SCT symptoms account for the greatest 
proportion of the variance for impairment and EF problems in college students. 
Functional impairment and executive function problems in SCT versus ADHD 
symptom groups. The third aim of this study was to identify whether the high symptom groups 
differed on their levels of functional impairment and executive functioning problems. Table 8 
shows the group comparisons on the ratings of EF problems and functional impairment. As this 
study replicates Barkleys (2011d) earlier study with a general adult population, participants were 
separated into High SCT (n = 45), High ADHD (n = 10), High SCT + ADHD (n = 15), and 
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control groups (n = 388). It should be noted that these group sizes are relatively small and 
uneven, with the High ADHD group having the smallest number of participants. Therefore, 
caution should be taken when interpreting the results of these group comparisons.  
Assessing assumptions. Prior to conducting analyses, preliminary assumptions were 
assessed.  All groups (High SCT, High ADHD, High SCT + ADHD, and Controls) did not meet 
the assumption of normality. Logarithm transformations were attempted to make the data more 
normally distributed. However, the distributions continued to be non-normal. Therefore, 
nonparametric analyses were used. For each analysis, a Kruskal-Wallis test was conducted 
followed by a series of Mann-Whitney U tests between pairs to determine which groups were 
statistically different from one another. Following the suggestion of Tabachnick and Fidell 
(2007), a Bonferroni adjustment of .05/5 was used. Therefore, a difference was only considered 
significant if it reached the p < .01 level.  
Mean functional impairment.  The first Kruskal-Wallis Test revealed a statistically 
significant difference in the average functional impairment score across four different groups 
(Controls, n=388; High SCT symptoms only, n= 45, High ADHD symptoms only, n= 10; High 
SCT + ADHD symptoms, n=15), χ2(3, n = 458) = 88.64, p = <.01. A series of Mann-Whitney U 
tests revealed that both the High SCT group, U = 2409.00, Z = -7.96, p = <.001, and the High 
SCT + ADHD group, U = 511.00, z = -5.42, p = <.001, differed significantly from controls. The 
High ADHD group did not differ significantly from controls on mean functional impairment, U 
= 1416.50, z = -1.46, p = .15.  The High SCT group and the High SCT + ADHD group did not 
differ significantly from one another, U = 246.50, z = -1.55, p = .12. The High SCT + ADHD 
group had significantly higher levels of functional impairment compared to the High ADHD 
group, U = 30.00, z = -2.50, p = .01. The High SCT group, however, did not differ significantly 
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from the High ADHD group for mean levels of functional impairment, U = 133.00, z = -2.01, p = 
.05.  
 Percent domains impaired. The second Kruskal-Wallis Test revealed a statistically 
significant difference in the percent of domains functionally impaired among the same groups, 
χ2(3, n=458) = 91.05, p = <. 01. A series of Mann-Whitney U tests revealed that the High SCT 
group, U = 2849.00, z = -7.96, p = <.01, the High SCT + ADHD group, U = 813.50, z = -5.371, 
p = <.01, and the High ADHD group, U = 1181.50, z = - 2.41, p = .01, all differed significantly 
from controls on the percent of domains impaired.  The SCT group and the SCT+ADHD group 
did not differ significantly in the percent domains impaired, U = 264.00, z = -1.25, p = .21. The 
High SCT + ADHD group did not differ significantly from the High ADHD group for percent 
domains impaired, U = 40.00, z = -1.95, p = .05.  Additionally, the High SCT group did not 
differ significantly from the High ADHD group for percent domains impaired, U = 157.00, z = 
1.49, p = .14.  
Executive function problems.  To examine the difference between the high symptom 
groups on five EF domains, five Kruskal-Wallis tests were conducted.  Scores can be found in 
Table 8.  These tests revealed that Self-Management, χ2(3, n =458) = 119.37, p = <. 01, Self-
Organization, χ2(3, n = 458) = 122.23, p = <. 01, Self-Restraint, χ2(3, n = 458) = 86.37, p = <. 
01, Self-Motivation, χ2(3, n = 458) = 100.81, p = <. 01, and Self-Regulation, χ2(3, n = 458) = 
76.58, p = <. 01, scores were all significantly different between groups. These analyses were 
followed by a series of Mann-Whitney U tests between pairs to determine which groups were 
statistically different from one another. The High SCT-only group and the SCT + ADHD group 
had significantly more problems in each of the five domains than the control group at the p < 
.001 level for all domains. The High ADHD group had significantly more EF problems than the 
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control group for the Self-Management, Self-Organization, and Self-Restraint domains at the p < 
.01 level. The High SCT + ADHD group had significantly more problems in the domains of 
Self-Management, Self-Restraint, and Self-Motivation than both the High SCT group (Self-
Management, p <.001; Self-Restraint, p <.001; Self-Motivation, p <.001) and the High ADHD 
group (Self-Management, p <.01; Self-Restraint, p <.01; Self-Motivation, p <.01).  Across all 
five EF domains, the High SCT group and the High ADHD group did not differ significantly 
from one another.  
Secondary Analyses 
 Given the fact that a number of individuals self-reported a diagnosis of ADHD, 
secondary analyses were conducted to determine (a) what proportion of the individuals with a 
self-reported diagnosis met criteria for a high symptom group and (b) how the levels of 
functional impairment and EF problems differed between individuals who met symptom criteria 
and those who self-reported a diagnosis.  
Symptom cutoff versus self-reported diagnosis.  Forty-two participants reported 
diagnoses of ADHD.  Of these, 36 (86%) did not meet the symptom cutoff criteria for ADHD.  
Data show that individuals who met symptom cutoff criteria for ADHD demonstrated 
significantly more impairment and executive functioning problems (p <.001) than those 36 
individuals who self-reported a diagnosis of ADHD and did not meet symptom criteria. These 
data are presented in Table 9.  This study also screened for medication use of ADHD medication. 
Only 14 participants reported taking an ADHD medication. Of those, 12 fell into the control 
group, and only two participants from the self-reported diagnosis group reported taking 
medication. No participants who met the high-symptom cutoff reported taking any ADHD 
medication.   
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Discussion 
Barkley (2012) has shown that SCT symptoms exist in an adult population and appear to 
be associated with impairment and EF problems.  However, further questions remained 
regarding: (a) the relationship of SCT symptoms to other sets of symptoms, (b) the degree to 
which SCT symptoms predict functional impairment and executive functioning problems, and (c) 
whether a High SCT symptom group would differ from other high symptom groups in the level 
of functional impairment or executive functioning problems experienced. Additionally, nothing 
was known about the prevalence or characteristics of SCT symptoms in a college population. 
The results of this study demonstrated that high levels of SCT symptoms are found in a 
substantial number of college students. Thirteen percent of participants were identified as having 
high levels of SCT symptoms. These High SCT symptoms appear to be moderately correlated 
with ADHD, anxiety, and depression symptoms in the college population. However, the results 
of this study suggest that high levels of SCT symptoms frequently occur in the absence of high 
levels of ADHD, depression, or anxiety symptoms. Furthermore, SCT symptoms seem to be 
more strongly related to functional impairment and EF problems than other high symptom sets 
(e.g., ADHD, anxiety, or depression symptoms).  In sum, these results suggest that high levels of 
SCT symptoms should warrant further consideration as a clinical construct in and of itself.   
Relationship between SCT symptoms and Symptoms of ADHD-Inattention, ADHD-
Hyperactivity Impulsivity, Anxiety, and Depression 
The first aim of this research study was to identify the relationship between SCT 
symptoms and symptom sets of ADHD, anxiety, and depression in a college sample. In this 
sample, 13% of college students were found to demonstrate High SCT symptoms (endorsed five 
or more symptoms; recommended cutoff by Barkley, 2011d).  This is a much higher rate of 
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prevalence than found by Barkley in a general adult sample (5.8%; 2011d) or in the child sample 
(5.2%; Barkley, 2012). Given that the prevalence of SCT in college students seems to be more 
than double that of children and adults, it may be that the college environment serves as a 
catalyst to exacerbate students SCT symptoms.  For example, while children and adolescents are 
at home and school, they likely receive more structure and prompting to complete necessary 
tasks. This may serve to combat and/or mask their sluggish cognitive tempo. College, however, 
requires students to operate independently, to be self-motivated, to be organized, and to be 
responsible for daily routines. Additionally, college students are required to complete many 
independent tasks (i.e., attending to lectures, completing homework, managing their schedule 
and assignments, managing time, etc.). One might speculate that these kinds of tasks would 
require sound executive functioning skills and would be vulnerable to symptoms such as prone 
to daydreaming, trouble staying alert in boring situations, easily confused, easily bored, 
and more tired than others. The relationship between SCT symptoms and EF will be discussed 
later in this section. However, this may be one reason that college students seem to be 
experiencing higher levels of SCT than other cohorts.  
SCT symptoms were found to have a moderate to strong relationship with symptoms of 
ADHD, anxiety, and depression.  Results indicate that the strongest relationship exists between 
SCT symptoms and ADHD-I symptoms, a finding that supports previous work (Barkley, 2011d; 
Bauermeister et al., 2005).  The results of this study also correspond with previous research that 
linked SCT symptoms to internalizing symptoms (i.e., anxiety and depression) (Barkley, 2012; 
Bauermeister et al., 2005; Becker & Langberg, 2012; Carlson & Mann, 2002; Garner, Mrug, 
Hodgens, & Patterson, 2012; Garner et al., 2010).  Notably, symptoms of anxiety and depression 
were higher in the SCT-only and SCT + ADHD group than they were in either the control or the 
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ADHD-only groups.  This association with internalizing symptoms fits with the symptom profile 
of SCT, which includes symptoms such as prone to daydreaming, spacey, easily confused, 
easily bored, and processing information more slowly than others. These symptoms appear 
more internalizing than ADHD symptoms such as easily distracted, avoiding tasks, or  
making careless mistakes. Therefore, it seems that SCT symptoms may be tapping into an 
internalizing dimension of personality characteristics more so than ADHD-I symptoms.  
SCT Symptoms Distinct from Other Symptom Sets. Though SCT symptoms have a 
moderate relationship with ADHD, anxiety, and depression symptoms, results indicate that high 
levels of SCT symptoms can occur without high levels of symptoms of other disorders. This 
finding corresponds with previous research that found high levels of SCT symptoms without 
high levels of ADHD symptoms in children (Barkley, 2012; Carlson & Mann, 2002; McBurnett, 
Pfiffner, & Frick, 2001) and adults (Barkley, 2011d). In fact, in this study, nearly half of all 
participants with high levels of SCT symptoms did not have high levels of the other symptoms. 
This suggests that SCT symptomology is not totally explained by ADHD symptoms and may 
represent a construct separate from ADHD. It may be that the relationship between SCT and 
ADHD is similar to that of anxiety and depression, in which both disorders are highly correlated 
yet separate.   
Functional Impairment and Executive Functioning Problems Related to SCT, ADHD, 
Anxiety, and Depression Symptoms  
The second aim of this study was to investigate which of the predictor variables 
accounted for the most variance regarding levels of functional impairment and executive 
functioning problems.  
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Functional Impairment.  Not only do SCT symptoms occur at a high rate in a college 
sample, but it appears that college students with high levels of SCT symptoms experience 
significant impairment. In fact, college students with high levels of SCT symptoms showed more 
impairment than students who demonstrated only high levels of ADHD symptoms. Examined 
another way, within the model, SCT symptoms made the largest unique contribution to variance 
for the functional impairment measure (beta = .29) even after controlling for ADHD, anxiety, 
and depression symptoms. This was more variance accounted for than any other symptom set. 
This differs from Barkleys (2011d) findings, in which ADHD-I accounted for the most variance 
in functional impairment score and percent of domains impaired.   
It is known that college students with attention difficulties experience impairment 
relating to academic performance (Heiligenstein, Guenther, Levy, Svaino, & Fulwiler, 1999; 
Lewandowski, Lovett, Codding, & Gordon, 2008) and social functioning (Weyandt & DuPaul, 
2008).  Likewise, college students with depression also experience impairment in academic 
(Heiligenstein & Guenther, 1996) and social (Joiner, Alfano, & Metalsky, 1992) functioning.  
Most interesting from the current findings is that SCT symptoms appear to account for as much 
or more of the variance in impairment than either ADHD or depression symptoms.  Considering 
that ADHD and depression symptoms are known to be associated with impairment in academic 
and social functioning, these data suggest that college students with high levels of SCT 
symptoms may be experiencing similar or greater levels of impairment, despite having no 
diagnosis or eligibility for treatment.  This, too, suggests that SCT should be examined more 
closely as a separate condition and not a variant of ADHD-I.  As Barkley (2011d) suggests, if 
SCT symptoms (a) occur apart from High ADHD, anxiety, and depression symptoms and (b) are 
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associated with impairment as suggested by this study, perhaps SCT symptoms should be 
screened for and studied more specifically.  
Executive Functioning Problems.  In addition to SCT symptoms being highly 
represented in the college sample and being associated with functional impairment, SCT 
symptoms also appear to be related to EF problems. Similar to functional impairment, SCT total 
symptom score again made the largest unique contribution to the variance explained by the 
model (beta = .34), more than inattention (beta = .33), depression (beta = .22), or hyperactive-
impulsive (beta = .08) symptoms. When broken down by the five EF domains, SCT symptoms 
accounted for a significant proportion of the variance in each domain and also accounted for the 
greatest amount of explained variance for Self-Organization and Problem Solving.  ADHD-I 
symptoms accounted for the greatest amount of explained variance for Self-Management to 
Time, while ADHD-HI symptoms accounted for the most variance for the Self-Restraint domain.  
Depression symptoms accounted for the most variance for the Self-Regulation of Emotion 
domain. Depression has specifically been tied to difficulties with emotional regulation (Arditte & 
Joormann, 2011; American Psychiatric Association, 2000), which likely explains why it 
accounted for the most variance in this domain.   
As compared to Barkleys (2011d) study, the current study found that SCT symptoms 
accounted for a larger proportion of the variance for self-organization and self-motivation 
domains, whereas ADHD symptoms accounted for more variance for the self-restraint and self-
management to time domains. This seems to be in keeping with the general profile of the 
symptom sets. For example, SCT symptoms such as often bored, being in a fog, and spacey 
would seem to negatively impact performance on more internal tasks including self-organization 
and self-motivation.. In contrast, ADHD symptoms of hyperactivity and impulsivity, believed to 
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be rooted in difficulties with behavioral inhibition, would fit with the more external difficulties 
in self-restraint related to emotion (Barkley, 1997). Additionally, ADHD symptoms (e.g., 
distractibility, failure to attend to details, poor listening) in college students have been shown to 
negatively impact students time management (Reaser, Prevatt, Petscher, & Proctor, 2007). 
Therefore, though both symptom sets account for variance across the five domains, one might 
speculate that certain EF problems may fit better with either the SCT symptom set which 
appears to be more internalizing or ADHD symptom set which may be related to more 
externalizing behaviors. Overall, these results suggest that high levels of SCT may be prevalent 
in the college population and seem to be more associated with EF problems and functional 
impairment than DSM-IV disorder symptom sets.  
Symptoms versus impairment.  An interesting secondary finding of this study 
highlights the contrast between symptoms and impairment.  Though the five predictor variables 
(i.e., SCT, inattention, hyperactivity-impulsivity, depression, and anxiety total symptom scores) 
accounted for a sizeable proportion of variance for EF outcome measures, these variables 
accounted for only 51% of the variance for the mean functional impairment and 42% of variance 
for the percent of domains impaired.  This corresponds with previous research that has found that 
symptoms and impairment are not the same (Angold, Costello, Farmer, Burns, & Erkanli, 1999; 
Gathje, Lewandowski, & Gordon, 2008; Gordon et al., 2006; Romano, Tremblay, Vitaro, 
Zoccolillo, & Pagani, 2001).  These results suggest that much of the variance for functional 
impairment is not fully accounted for by symptom scores alone.  The other factors contributing 
to functional impairment could include difficulty with academics at their university, loss of 
family structure and support due to living away from home, and less individualized instruction 
(Heiligenstein, Guenther, Levy, Savnio, & Fulwiler, 1999).  Additionally, college students have 
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many life style choices such as alcohol consumption, romantic relationships, fatigue, financial 
difficulties, and shared living conditions that could further contribute to impairment these 
students experience. Therefore, it is possible for a person to have impairment yet not meet 
symptom threshold for a diagnosis. Conversely, students can have a high symptom score for 
ADHD, anxiety, or depression and to still remain functionally sound.  The DSM-IV-TR (APA, 
2000) often requires that individuals experience clinically significant impairment in addition to 
a certain number of symptoms as well as other criteria prior to receiving a clinical diagnosis.  
Even within this study, it is unclear whether the impairment reported by these college students is 
actually clinically significant or whether it is simply relative compared to their peers at a private 
university. Unfortunately, clinically significant impairment is poorly defined and is often left to 
the judgment of individual clinicians.  The results from the current study highlight the need for 
clinicians to assess for functional impairment in addition to total symptom score, as not all 
individuals with high levels of symptoms may experience impairment.  Additionally, these 
results suggest the need for a more standardized mode of operationalizing and measuring 
functional impairment, such as the BFIS.  
Comparison of High Symptom Groups on Executive Functioning and Functional 
Impairment Measures 
The third aim of the study was to determine whether the three high symptom groups (i.e., 
High SCT, High ADHD, High SCT+ ADHD) differed in their levels of executive functioning 
problems and functional impairment.  Both SCT groups (SCT-only and SCT + ADHD) had 
significantly higher scores than controls in each of the five EF domains and total mean functional 
impairment.  For the domains of Self-Management to Time, Self-Restraint, and Self-Motivation 
domains, the SCT + ADHD group had a significantly higher mean impairment score than the 
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High SCT and High ADHD groups. The High ADHD group and High SCT group did not differ 
significantly from one another on any domain. However, the High ADHD group did not differ 
significantly from controls for mean functional impairment.  This contrasts with Barkleys 
(2011d) finding that the High ADHD group (Barkleys study: n = 46) demonstrated significantly 
greater mean functional impairment than controls.  Furthermore, the High ADHD group differed 
significantly from the controls only for Self-Management, Self-Organization, and Self-Restraint 
domains.  
It is not entirely clear why the High ADHD group in this study was less impaired and had 
fewer EF problems than expected. This may be due to the limited sample size (n = 10) of the 
High ADHD group.  Additionally, this study had fewer high ADHD-HI symptom individuals 
than Barkleys study.  As mentioned previously, ADHD-HI symptoms tend to be associated with 
lack of inhibition (Barkley, 1997) and thereby difficulties with emotional regulation and 
impulsivity. It may be, therefore, that ADHD-HI symptoms are more impairing than the ADHD-I 
symptoms predominantly found in this sample. It could also be that while college students with 
High SCT have no way of being diagnosed or receiving treatment and support, these ten High 
ADHD individuals have been diagnosed and may have access to resources, treatment options, 
and services that helped to reduce the impairment experienced.  Furthermore, though a number 
of students self-reported a diagnosis of ADHD, the majority of these students did not qualify for 
the high symptom group.  These students who self-reported a diagnosis of ADHD may not have 
reported their diagnosis accurately or may never have been professionally diagnosed. Regardless, 
it highlights the difficulty of identifying who in college truly has ADHD and how much 
impairment these individuals are experiencing.  Though it is not clear why the High ADHD 
group reported less impairment, these results suggest that individuals with High SCT symptoms 
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exhibit a general profile of EF problems and experience just as much, if not more, impairment 
compared to individuals with High ADHD symptoms.  
As this study is a replication, it is important to note that Barkleys (2011d) adult sample 
and this college sample demonstrated similar patterns of functional impairment and EF problems 
across groups. The controls in each study demonstrated the lowest levels of impairment and EF 
problems, while the combined High SCT + ADHD group demonstrated the highest levels of 
impairment and EF problems. The adults in Barkleys study experienced somewhat higher levels 
of impairment and were impaired in a greater percentage of domains, indicating that adults may 
experience more and broader functional impairment than college students.  College students, 
however, experienced somewhat higher mean levels of EF problems compared to adults. These 
patterns are not unexpected. For the general adult population and the college population, it may 
be that life demands and responsibilities tend to be very different. While an adult may have 
responsibilities related to family, job, children, and finances, college students are less likely to 
have significant responsibilities in these domains. Therefore, it seems logical to assume that 
adults would experience higher levels of impairment as they have more responsibilities that may 
generate impairment. In contrast, the responsibilities of a college student (e.g., homework, 
attending class, reading textbooks) require heightened levels of attention, task management, 
organization, and self-motivation, which relate to an individuals executive functioning, as 
mentioned previously. As SCT symptoms were shown to account for the greatest amount of 
variance for EF functioning and EF domains related to self-motivation and self-organization, it 
may be that the college environment places greater demands on an individuals EF skills which 
also may result in an increase in EF problems when students are unable to meet these heightened 
demands.  This similar pattern of high symptom groups across these two studies supports the 
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idea that high symptom groups, including the High SCT group, demonstrate significantly more 
impairment and EF problems than controls and also suggests that the kinds of impairment and 
EF problems experienced may be related to environmental demands.   
Self-reported diagnosis versus high symptom cutoff groups.  Another tangentially 
related, though highly interesting finding of this study, relates to the comparison groups formed 
based upon self-reported vs. criteria-driven diagnosis of ADHD.  In this study, 42 participants 
self-reported a diagnosis of ADHD.  Eighty-seven percent of these individuals did not meet 
symptom criteria for high levels of ADHD symptoms.  In fact, individuals who self-reported a 
formal diagnosis reported fewer symptoms and demonstrated significantly less impairment and 
EF problems than did individuals who met symptom cutoff criteria.  This does not appear to be 
due to a use of ADHD medication, as only two of the individuals who self-reported a diagnosis 
reported using such medications. This is surprising, and it is in contrast to previous research that 
has found that college students with an ADHD diagnosis reported significantly more symptoms 
and impairment (e.g., academic concerns) than those without the diagnosis (Lewandowski, 
Lovett, Codding, & Gordon, 2008).  Additionally, it is in contrast to the DSM-IV requirements 
for a diagnosis of ADHD. Without impairment or an adequate number of symptoms, the validity 
of these diagnoses is in doubt. This begs the question of whether these students received an 
appropriate diagnosis based upon full DSM-IV criteria or whether students simply believe 
themselves to have ADHD and therefore self-reported a diagnosis.    
These results raise interesting questions regarding whether self-reported diagnosis or 
symptom cutoff criteria should be used for diagnosis or to identify clinical groups when 
conducting research.  Ideally, a person who self-reported a formal diagnosis would demonstrate a 
threshold number of symptoms as well as evidence of impairment. However, as these findings 
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demonstrate, this may not be the case.  In the current study, college students who met symptom 
cutoff criteria had significantly higher levels of impairment than students who self-reported a 
diagnosis of ADHD.  This then suggests that college students who meet the symptom cutoff 
score are more likely to be those individuals who demonstrate impairment.  Symptom count 
alone does not mean that the individual will experience significant levels of impairment, 
however.  In order to be more confident that participants are assigned to appropriate clinical 
groups, researchers may want to consider including both a symptom measure and an impairment 
measure in research with ADHD populations.  
Limitations  
 Several methodological aspects of this study may be identified as possible limitations.  
One such limitation is that all measures were based on self-report without experimenter 
supervision and without corresponding report from an outside observer (e.g., a parent). This 
testing procedure may be subject to bias, exaggeration, inconsistency, and limited effort. These 
self-reports may lack reliability, which was not examined in this online format. Because 
participants completed the questionnaires online, the researcher was not present to observe the 
extent to which students followed the procedures or to answer student questions throughout the 
survey.  Furthermore, this study utilized a multi-trait but not multi-method technique of 
assessment . Therefore, only one measure was used to assess for each symptom type and for EF 
and functional impairment.  
Some of the group sample sizes were fairly small which may have limited the meaning of 
findings for certain groups, and therefore, these results should be viewed with caution.  In 
particular, the small sample for the High ADHD symptom group may limit the reliability of the 
results of the group analyses and may not accurately provide information about the High ADHD 
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symptom group.  Therefore, all group comparison data should be interpreted with caution. 
Additionally, this study had more female than male participants, which may have limited the 
ADHD sample, given that ADHD tends to be more commonly diagnosed in males.  Furthermore, 
when creating high symptom groups, individuals with High Anxiety and High Depression were 
too few to create their own groups. Therefore, individuals with High Anxiety and High 
Depression symptoms were dispersed across the four other groups.  Additionally, it should be 
reiterated that high levels of symptoms is not equivalent to having a disorder, and higher mean 
impairment score does not necessarily mean that an individual is clinically impaired.  
An additional limitation of the study may be the reliance on only EF and functional 
impairment ratings rather than the use of EF tests in this study.  While some research suggests 
that EF rating scales are more ecologically valid (Barkley and Murphy, 2011), a rating scale may 
not capture a complete picture of the EF problems associated with SCT.  Additionally, the five 
predictor variables did not account for the majority of variance for functional impairment.  This 
indicates that other factors beyond the model used in this study contribute significantly to the 
impairment experienced by participants. Even then, it is unknown whether these students 
experience clinically significant impairment or rather relative impairment compared to their 
peers at a high demand, private university. Also, other possible comorbidities such as learning 
disabilities were not included in this study.  These other comorbid conditions may have 
significantly changed the impact of other symptom groups.  
Threats to external validity were also present in the study.  For example, this sample 
comes from only one a private university in the Northeast with a primarily Caucasian population.  
Additionally, the majority of participants were female. Therefore, this sample may not be 
representative of the general college population.  Also, all groups were determined based upon a 
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symptom threshold rather than actual diagnostic criteria.  This sampling limits the 
generalizability of these results, as it does not allow for the direct comparison to other research 
studies that utilized clinical diagnostic groups. This sample also failed to screen for other 
possible contributors to SCT symptoms in college students. For example, the use of alcohol or 
other substances and/or poor sleep habits might contribute to an individual feeling sluggish or 
lethargic. As this is not a longitudinal study and did not involve a retest component, it is 
impossible to determine whether SCT symptoms are related more to the environment (i.e., state) 
or to the individual (i.e., trait).  
Despite these limitations, this study sampled a large number of students, and a 
considerable percentage of those students were found to have high levels of SCT symptoms.  
Further, this study replicated some of Barkleys (2011d) findings with a general adult sample. 
Specifically, both studies found that high levels of SCT symptoms occur separate from high 
levels of ADHD symptoms, and that individuals with high levels of SCT symptoms experience 
just as much, if not more, impairment and EF problems than individuals with high levels of 
ADHD symptoms.  
Future Research  
Future research could take many directions in regards to SCT symptoms.  In the past few 
years, some researchers have begun to develop standardized methods for assessing SCT 
symptoms (Barkley, 2011a; Penny et al., 2009).  Research has suggested that SCT symptoms 
operate apart from ADHD symptoms (Barkley, 2012; Barkley, 2011d; Garner et al., 2010; 
McBurnett, Pfiffner, & Frick, 2001; Carlson & Mann, 2002).  Additionally, research has 
suggested that SCT symptoms are associated with unique impairment and executive functioning 
problems in children (Barkley, 2012), adults (Barkley, 2011d), and, based upon current findings, 
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college students.  As this study demonstrates, SCT symptoms are moderately associated with 
symptom sets of disorders beyond only ADHD.  Yet, much about the etiology, specific types of 
impairment, and possible interventions for SCT remains unknown. Therefore, it appears that 
some of the most pressing questions related to SCT symptoms continue to focus on (a) the 
distinct elements of SCT symptoms (i.e., characteristics, etiology) separate from ADHD and 
other possibly comorbid conditions, (b) impairment uniquely associated with SCT symptoms, 
and (c) interventions to address specific areas of impairment.   
This study indicates that a subgroup of college students appear to exhibit a particularly 
high level of SCT symptoms and that these symptoms are associated with significant levels of 
impairment and EF problems.  However, this study needs to be replicated in other college 
settings to confirm these findings. As this is the first study that has examined SCT in college 
students, little is known about the characteristics of these students. Therefore, future research 
should focus upon the assessment of these symptoms in a college population and the influence of 
SCT symptoms upon college students academic and social functioning.  Specific domains of 
functioning could include time management, productivity, creativity, graduating on time, taking 
fewer classes, amount and quality of social relationships, and substance use. Clearly, students 
with high levels of SCT are reporting high levels of impairment and EF problems. Yet, direct 
measures were not used to assess for specific kinds of impairment. Therefore, future research 
should extend beyond self-report measures to investigate the neuropsychological and executive 
functioning profile of individuals with high levels of SCT using a variety of psychological tests.  
Also, research could also focus on measures of impairment for academic or social functioning. 
Related to neuropsychological testing, if SCT and ADHD share a relationship similar to that of 
anxiety and depression wherein they are related but distinct, it might be assumed that these two 
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symptom types would have differing etiologies. Considering that SCT and ADHD symptoms 
appear to be related to different types of EF domains, it may be that SCT, like ADHD, may be 
underpinned by certain genetic and brain mechanisms (e.g., frontal lobe circuitry) as yet 
discovered.  If SCT has its own etiology, biological substrate, symptom set, and harmful 
dysfunctions (Wakefield, 1992), researchers might begin to think of it as a separate disorder.  
Much research needs to be done before reaching such a conclusion, however. 
It would be interesting to assess whether neuropsychological, academic, or socio-
emotional measures would unearth differences between individuals with high levels of SCT 
symptoms, individuals with other possibly co-occurring diagnoses, and typical individuals.  
Future research should continue to investigate the relationship of SCT with other co-occurring 
conditions in order to determine the characteristics that are unique to SCT symptoms.  Learning 
disorders, depression, and anxiety would all be possible co-occurring conditions to consider. As 
details related to the characteristics of SCT begin to formalize, future research should also begin 
to investigate possible treatments and interventions for individuals with high levels of SCT. 
These treatments may range from medicinal to therapeutic to various modifications and 
adaptations. 
Conclusion 
This study offers new information regarding the nature of SCT symptoms in a college 
student population.  Previously, it was believed that SCT symptoms composed a separate factor 
of attention-like symptoms that seemed to be related to the ADHD-Inattentive disorder. 
However, few studies examined SCT symptoms in a general population, and even fewer 
examined SCT symptoms in adults.  This study revealed that high levels of SCT symptoms 
correlate significantly with symptoms of ADHD, anxiety and depression symptoms. Despite the 
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fact that these symptom sets can co-occur, the majority of college students with high levels of 
SCT in this study did not demonstrate high levels of co-occurring ADHD, anxiety, or depression 
symptoms.  Furthermore, SCT symptoms appear to account for the most variance for both 
functional impairment and EF problems within this college population.  If the findings from this 
study are accurate, there are many college students with high levels of SCT symptoms and 
associated problems that are undetected, undiagnosed, and untreated. Considering the amount of 
attention given to the assessment and treatment of ADHD and its related problems, it should be 
alarming to consider that nearly twice as many (13%) of college students may be experiencing 
SCT symptoms that are associated with just as much, or more, impairment. These students are 
currently under the radar of the mental health system, most of whom have no diagnosis and no 
treatment despite their impairment.  
Much research remains to be done on the topic of SCT. Little is known about its etiology, 
its biological underpinnings, or appropriate methods of treatment or intervention. However, the 
results of this study serve to highlight the importance of continued investigation into SCT as a 
prevalent, likely impairing, and possibly distinct condition.   
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Table 1 
 
Frequency and Percentage of Comorbidity of High Symptom Groups 
 
Comorbidity Number Percent of High 
Symptom Group 
Percent of Total Sample 
(N=458) 
 SCT Group (N=60)    
SCT Only1 33 55% 7.2% 
With ADHD3 10 16.7% 2.2% 
With Anxiety1 2 3.2% <1% 
With Depression1 6 10% 1% 
With Anxiety and ADHD3 3 5% <1% 
With Anxiety and Depression1 4 6.7% <1% 
With ADHD and Depression3 1 1.7% <1% 
With ADHD, Anxiety, and 
Depression3 
1 1.7% <1% 
TOTAL 60 100% 12% 
ADHD Group (N=25)    
ADHD Only2 10 40% 2% 
With SCT3 10 40% 2% 
With SCT and Anxiety3 3 12% <1% 
With SCT and Depression3 1 4% <1% 
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With SCT, Anxiety, and 
Depression3 
1 4% <1% 
TOTAL 25 100% 5% 
Anxiety Group (N=16)    
Anxiety Only 5 31% 1% 
With SCT1 2 12.5% <1% 
With Depression 1 12.5% <1% 
With SCT and ADHD3 3 19% <1% 
With SCT and Depression1   4! 19% <1% 
With SCT, ADHD, and 
Depression3 
1 6% <1% 
TOTAL 16 100% 3.5% 
Depression Group (N=16)    
Depression Only 2 13.3% <1% 
With SCT1 6 40% 1% 
With Anxiety  1! 6.7% <1% 
With SCT and Anxiety1 4 26.7% <1% 
With SCT and ADHD3 1 6.7% <1% 
With SCT, ADHD, and 
Anxiety3 
1 6.7% <1% 
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TOTAL 15 100% 3.5% 
 Total Number Percent of Sample  
High SCT Only Group 45 9.8% 
High ADHD Only Group 10 2.2% 
High SCT + ADHD Group 15 3.3% 
Controls 388 84.7% 
Note: The superscripts 1, 2, and 3 indicate the groups that were collapsed to form the high SCT 
group, the high ADHD group, and the high SCT + ADHD group respectively. 
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Table 2 
 
Means and Standard Deviations of Predictor Variables for High Symptom Groups 
 
 Group 
  Control (N=388)     SCT (N=45)   ADHD (N=10)  SCT + ADHD (N=15) 
Measures M SD M SD M SD M SD Chi Square + 
Contrasts 
ADHD Inattention  
Symptoms  
.65 1.11 2.60 1.70 5.10 3.25 7.53 .99 127.31** 
1<2<3<4 
ADHD Hyp-Imp 
Symptoms  
1.20 1.18 2.04 1.52 7.70 1.77 3.73 2.55 53.81** 
1<2<3,4 
SCT Symptoms  1.05 1.23 5.80 .84 3.00 1.15 6.80 1.21 181.52** 
1<3<2,4 
Anxiety Symptoms  3.76 4.97 11.87 6.56 4.70 4.79 14.67 10.93 88.41** 
1,3<2,4 
Depression 
Symptoms  
4.09 5.60 17.69 10.82 5.80 5.07 17.87 8.86 100.24** 
1<3,4,2 
Notes: Control = college sample control group that does not qualify for any of the high symptom groups; SCT = Sluggish Cognitive 
Tempo; ADHD = ADHD only; SCT + ADHD = qualifies for both SCT and ADHD high symptoms; Chi Square + Cont = the results 
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of the non-parametric Chi Square test. Where the test was significant, the results of the group contrasts are shown as well. ADHD 
Inattention = number of ADHD Inattention symptoms; ADHD Hyp-Imp = number of ADHD Hyperactive-Impulsive symptoms; 
Anxiety Symptoms = score on the DASS in the anxiety domain; Depression Symptoms = score on the DASS in the depression 
domain. 
** p < .001.
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Table 3 
 
Demographic Characteristics Associated with Each High Symptom Group 
 
Group   
 Total Sample Controls SCT ADHD SCT + ADHD   
Characteristics % (n) % (n) % (n) % (n) % (n) x2 p 
Sex           1.10 .78 
Female 65.1 298 65.7 255 64.4 29 60 6 53.3 8   
Male 34.9 160 34.3 133 35.6 16 40 4 46.7 7   
Year in School           2.21 .53 
Freshman 27.7 127 27.6 107 24.4 11 40 4 33.3 5   
Sophomore 25.8 118 26.8 104 22.2 10 30 3 6.7 1   
Junior  25.3 116 24.5 95 31.1 14 20 2 33.3 5   
Senior 19.4 89 19.8 77 20 9 10 1 13.3 2   
5th Year Senior 1.7 8 1.3 5 2.2 1 0 0 13.3 2   
73 
 
 
Ethnicity           3.21 .36 
American Indian  1.5 7 1.8 7 0 0 0 0 0 0   
Asian 9.0 41 9.0 35 4.4 2 20.0 2 13.3 2   
Black or African 
American 
7.4 34 7.5  29 6.7 3 10.0 1 6.7 1   
Hispanic or Latino 8.5 39 9.3 36 2.2 1 10.0 1 6.7 1   
White 69.7 319 68.3  265 84.4 38 50.0 5 73.3 11   
Two or more 
ethnicities 
3.9 18 4.1 16 2.2 1 10.0 1 0 0   
Language           9.63 .02 
English 95.9 439 96.6 375 93.3 42 80.0 8 93.3 14   
ESL 3.7 17 2.8 11 6.7 3 20.0 2 6.7 1   
Presence of Disorder           37.19 <.001 
Yes 25.1 115 20.6 80 57.8 26 10 1 53.3 8   
No 74.9 343 79.4 308 42.2 19 90 9 46.7 7   
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Presence of Illness           1.25 .74 
Yes 50.9 233 48.5 188 56.6 25 40 4 53.3 8   
No 49.1 225 51.5 200 44.4 20 60 6 46.7 7   
 M SD M SD M SD M SD M SD F p 
Age 19.91 1.59 19.90 1.63 20.04 1.30 19.30 .95 20.27 1.79 .85 .47 
 
Notes: Control = college sample control group that does not qualify for any of the high symptom groups; SCT = Sluggish Cognitive 
Tempo; ADHD = ADHD only; SCT + ADHD = qualifies for both SCT and ADHD high symptom groups.
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Table 4 
 
Correlations and Regressions by Total Symptom Score for Mean Impairment Score 
 
 Variable    
 ADHD-I ADHD-HI SCT Anxiety Depression Mean  
Impairment 
Beta β 
Mean 
Impairment 
        
Depression      .60** .29** .15 
Anxiety     .72** .52** .03 .02 
SCT    .57** .59** .65** .29** .56 
ADHD-HI   .53** .38** .32** .39** .01 .03 
ADHD-I  .52** .74** .50** .51** .60** .22** .40 
Notes: R2= .51 (ps < .001); Mean Impairment = the average functional impairment total score; 
ADHD-I = ADHD Inattention symptom score; ADHD-HI = ADHD Hyperactive-Impulsive 
symptom score; SCT = Sluggish Cognitive Tempo symptom score; Anxiety = score on the 
DASS in the anxiety domain; Depression = score on the DASS in the depression domain. 
** p < .001
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Table 5 
 
Correlations and Regressions by Total Symptom Score for Percent Domains Impaired 
 
Variable    
 ADHD-I ADHD-HI SCT Anxiety Depression Domains    
Impaired 
Beta  β 
Domains 
Impaired 
         
Depression      .53** .25**  .39** 
Anxiety     .72** .44** -.02  -.04 
SCT    .57** .59** .59** .29**  1.65** 
ADHD-HI   .53** .38** .32** .34** -.01  -.05 
ADHD-I  .52** .74** .50** .51** .55** .22**  1.21** 
Notes: R2= .42 (ps < .001); Domains Impaired = percentage of domains that are impaired; 
ADHD-I = ADHD Inattention symptom score; ADHD-HI = ADHD Hyperactive-Impulsive 
symptom score; SCT = Sluggish Cognitive Tempo symptom score; Anxiety = score on the 
DASS in the anxiety domain; Depression = score on the DASS in the depression domain. 
** p < .001 
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Table 6 
 
Correlations and Regressions by Total Symptom Score for Total Executive Function Problems 
 
Variable   
EF Problems ADHD-I ADHD-HI SCT Anxiety Depression EF 
Deficits 
Beta β 
EF Problems         
Depression      .67** .22** .05** 
Anxiety     .72** .61** .04 .01 
SCT    .57** .59** .77** .34** .31** 
ADHD-HI   .53** .38** .32** .57** .08** .08** 
ADHD-I  .52** .74** .50** .51** .73** .33** .29** 
Notes: R2= .72 (ps < .001); EF Problems = executive function, the average executive function 
problem total score; ADHD-I = ADHD Inattention symptom score; ADHD-HI = ADHD 
Hyperactive-Impulsive symptom score; SCT = Sluggish Cognitive Tempo symptom score; 
Anxiety = score on the DASS in the anxiety domain; Depression = score on the DASS in the 
depression domain. 
** p < .001 
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Table 7 
 
Prediction of the Five Executive Function Domain Ratings by Sluggish Cognitive Tempo, ADHD 
Inattention, ADHD Hyperactive-Impulsive, Depression, and Anxiety Symptoms 
 
Rating Scales and Symptom Predictors Beta T Score p-value 
DEFS Self-Management to Time    
ADHD-IN .42 9.05 <.001 
SCT .32 6.41 <.001 
Depression .14 3.03 .003 
Anxiety .01 .10 .917 
ADHD-HI -.04 -.98 .330 
DEFS Self-Organization and Problems 
Solving 
   
SCT .39 8.37 <.001 
ADHD-I .29 6.86 <.001 
Depression .21 4.98 <.001 
Anxiety .04 .99 .325 
ADHD-HI -.01 -.23 .815 
DEFS Self-Restraint    
ADHD-HI .31 7.69 <.001 
ADHD-I .23 4.56 <.001 
Depression .19 3.82 <.001 
SCT .17 3.12 .002 
Anxiety .01 .04 .968 
DEFS Self-Regulation of Emotion    
Depression .27 5.22 <.001 
SCT .18 3.16 .001 
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Anxiety .17 3.27 .002 
ADHD-HI .13 3.12 .002 
ADHD-I .10 .10 .070 
DEFS Self-Motivation    
SCT .34 6.40 <.001 
ADHD-I .32 6.56 <.001 
Depression .16 3.27 .001 
ADHD-HI .07 1.72 .086 
Anxiety -.32 -.67 .503 
Notes: DEFS Self-Management to Time: R2= .59 (ps < .001); DEFS Self-Organization and 
Problem Solving: R2= .65 (ps < .001); DEFS Self-Restraint: R2 = .52 (ps < .001); DEFS 
Self-Regulation of Emotion: R2 = .47 (ps < .001); DEFS Self-Motivation: R2 = .54 (ps = 
<.001). 
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Table 8 
Mean and Standard Deviation of Executive Function Domain Scores Among High-Symptom Groups 
Group 
 1. Controls 2. SCT 3. ADHD 4. SCT + ADHD  
EF Domains M SD M SD M SD M SD Chi Square 
+ Contrasts 
Self-Management 
34.36 9.68 52.16 10.39 50.80 13.55 65.87 10.82 
119.37** 
1 < 2,3<4  
 
Self-Organization 
35.09 9.59 55.33 11.43 49.60 15.97 62.73 13.25 
112.23** 
1< 2,3,4 
 
Self-Restraint 
26.90 7.29 34.71 8.43 40.20 7.84 51.20 10.52 
86.37** 
1 < 2,3<4 
Self-Motivation 
16.58 4.96 24.29 4.94 22.20 7.67 32.80 8.54 
100.81** 
1,2<3<4 
Self-Regulation 
19.31 6.34 28.93 7.99 26.60 10.30 33.20 9.71 
76.58** 
1,2<3,4 
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Notes: Self-Management = self-management to time; Self-Organization = self-organization and problem solving; Self-Restraint = self-
restraint (inhibition); Self-Motivation = self-motivation; Self-Regulation = self-regulation of emotion.  
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Table 9 
Mean and Standard Deviation of Functional Impairment Scores Among High-Symptom Groups 
Group 
 Controls SCT ADHD SCT + ADHD  
Functional 
Impairment 
Domains 
M SD M SD M SD M SD Chi Square  + 
Cont 
Mean Impairment 
Score 1.82 1.70 3.61 1.44 2.37 1.87 4.82 2.69 
20.91** 
1,2<3,4 
Percent Domains 
Impaired 9.29 18.19 39.52 27.88 25.06 25.68 49.52 29.93 
23.21** 
1<2,3,4 
Notes: Mean Impairment Score = the average score obtained for functional impairment from the BFIS; Percent Domains Impaired = 
the percentage of domains endorsed that are impaired.  
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Table 10 
Comparison of Individuals with Self-Reported Diagnoses of ADHD and Individuals who met Symptom Cutoff Criteria ADHD 
Groups 
 Control  
(n = 397) 
 High Symptom Only 
(n = 19) 
Self-Report Only  
(n = 36) 
 High Symptom + 
Self- Report  
(n = 6) 
  
Measures M SD M SD M SD M SD F p 
 
EF Deficits 
Total 
 
137.49 
 
36.36 
 
222.21 
 
54.38 
 
153.33 
 
35.03 
 
226.50 
 
26.46 
 
42.96 
 
< .001 
1,3<2,4 
Mean 
Impairment 
1.70 1.58 3.75 2.89 1.77 1.24 4.08 1.88 13.45 < .001 
1,3 < 2,4 
Percent 
Domains 
Impaired 
12.61 21.99 39.22 29.10 10.46 14.65 41.38 34.59 12.23 <.001 
1,3 < 2,4 
Notes: Control = those individuals who did not self-report with a diagnosis of ADHD and did not meet symptom cutoff; High 
Symptom Only = those individuals who met symptom criteria for ADHD but did not self-report a diagnosis; Self-Report Only = those 
individuals who self-reported a diagnosis of ADHD but did not meet symptom criteria; High Symptom + Self-Report = those 
individuals who self-reported a diagnosis of ADHD and met symptom criteria for ADHD.   
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Figure 1. Flow chart of the process of separating individuals into high symptom groups.
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Appendix A 
Barkleys Adult ADHD Rating Scale 
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Appendix B  
Barkleys Deficits in Executive Function Scale 
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Appendix C 
Barkleys Functional Impairment Scale 
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Appendix D 
Depression, Anxiety, and Stress Scale (DASS) 
DASS Name: Date: 
Please read each statement and circle a number 0, 1, 2 or 3 that indicates how much the statement applied 
to you over the past week.  There are no right or wrong answers.  Do not spend too much time on any 
statement. 
The rating scale is as follows: 
0  Did not apply to me at all 
1  Applied to me to some degree, or some of the time 
2  Applied to me to a considerable degree, or a good part of time 
3  Applied to me very much, or most of the time 
1 I found myself getting upset by quite trivial things 0      1      2      3 
2 I was aware of dryness of my mouth 0      1      2      3 
3 I couldn't seem to experience any positive feeling at all 0      1      2      3 
4 I experienced breathing difficulty (e.g., excessively rapid 
breathing, breathlessness in the absence of physical exertion) 
0      1      2      3 
5 I just couldn't seem to get going 0      1      2      3 
6 I tended to over-react to situations 0      1      2      3 
7 I had a feeling of shakiness (e.g., legs going to give way) 0      1      2      3 
8 I found it difficult to relax 0      1      2      3 
9 I found myself in situations that made me so anxious I was most relieved when 
they ended 
0      1      2      3 
10 I felt that I had nothing to look forward to 0      1      2      3 
11 I found myself getting upset rather easily 0      1      2      3 
12 I felt that I was using a lot of nervous energy 0      1      2      3 
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13 I felt sad and depressed 0      1      2      3 
14 I found myself getting impatient when I was delayed in any way (e.g., elevators, 
traffic lights, being kept waiting) 
0      1      2      3 
15 I had a feeling of faintness 0      1      2      3 
16 I felt that I had lost interest in just about everything 0      1      2      3 
17 I felt I wasn't worth much as a person 0      1      2      3 
18 I felt that I was rather touchy 0      1      2      3 
19 I perspired noticeably (e.g., hands sweaty) in the absence of high temperatures or 
physical exertion 
0      1      2      3 
20 I felt scared without any good reason 0      1      2      3 
21 I felt that life wasn't worthwhile 0      1      2      3 
Reminder of rating scale: 
0  Did not apply to me at all 
1  Applied to me to some degree, or some of the time 
2  Applied to me to a considerable degree, or a good part of time 
3  Applied to me very much, or most of the time 
22 I found it hard to wind down 0      1      2      3 
23 I had difficulty in swallowing 0      1      2      3 
24 I couldn't seem to get any enjoyment out of the things I did 0      1      2      3 
25 I was aware of the action of my heart in the absence of physical exertion (e.g., 
sense of heart rate increase, heart missing a beat) 
0      1      2      3 
26 I felt down-hearted and blue 0      1      2      3 
27 I found that I was very irritable 0      1      2      3 
28 I felt I was close to panic 0      1      2      3 
29 I found it hard to calm down after something upset me 0      1      2      3 
30 I feared that I would be "thrown" by some trivial but unfamiliar task 0      1      2      3 
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31 I was unable to become enthusiastic about anything 0      1      2      3 
32 I found it difficult to tolerate interruptions to what I was doing 0      1      2      3 
33 I was in a state of nervous tension 0      1      2      3 
34 I felt I was pretty worthless 0      1      2      3 
35 I was intolerant of anything that kept me from getting on with what I was doing 0      1      2      3 
36 I felt terrified 0      1      2      3 
37 I could see nothing in the future to be hopeful about 0      1      2      3 
38 I felt that life was meaningless 0      1      2      3 
39 I found myself getting agitated 0      1      2      3 
40 I was worried about situations in which I might panic and make a fool of myself 0      1      2      3 
41 I experienced trembling (e.g., in the hands) 0      1      2      3 
42 I found it difficult to work up the initiative to do things 0      1      2      3 
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Appendix E  
Demographics Form 
Research Study Questionnaire 
 Syracuse University ID Number: __________________ 
 Age: ________________ 
 Sex:   _______________ 
 Year in School:  
 ____Freshman 
 ____Sophomore 
 ____Junior 
 ____Senior 
 ____Fifth Year Senior 
 ____Other 
 Ethnicity: (Please check) 
 ____American Indian or Alaska Native 
 ____ Asian (including Indian subcontinent and Philippines) 
 ____ Black or African American (including African and Caribbean) 
 ____ Hispanic or Latino (including Spain) 
 ____ Native Hawaiian or Other Pacific Islander 
 ____ White (Including Middle Eastern) 
 Current GPA:  ____________ 
 Primary language:  
(Please Circle)  English  Other  _____________________ 
 Please check any disorder with which you have been diagnosed:
 ADHD/ADD  Learning Disabled 
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 Vision Impairment 
 Hearing Impairment 
 Anxiety Disorder 
 Obsessive Compulsive Disorder 
 Depression 
 Conduct Disorder 
 Traumatic Brain Injury 
 Autism 
 Other:________________ 
 None
 
 Please check the following conditions or diseases that you have or have had:
 Asthma 
 Allergies 
 Epilepsy 
 Cancer 
 Diabetes 
 Arthritis 
 Hypoglycemia 
 Heart Disease 
 Stroke 
 Kidney Disease 
 Liver Disease 
 Migraine Headaches 
 Stomach Problems (Ulcers) 
 Tuberculosis 
 HIV/AIDS 
 Traumatic Brain Injury 
 Neurological Condition(s) 
 Other:______________ 
  None
 
 Are you currently on any medications?  
(Please Circle)  No  Yes 
If so, what is (are) the medication(s) treating? ________________________________ 
 
 Are you currently on an IEP or 504 plan? 
(Please Circle)  No  Yes
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Appendix F  
 
Recruitment Email Text 
 
 
Hello, students! 
 
My name is Whitney Wood. I am a Ph.D. Student in the School Psychology doctoral program at 
SU. I am currently working on my thesis, and your instructor has given me permission to contact 
you regarding a research (and extra credit) opportunity. For my thesis, I am asking undergraduate 
students to fill out an online questionnaire with questions regarding attention, depression, and 
anxiety symptoms, as well as questions about your functioning in life domains of family, 
community, school, etc. This research questionnaire should take you no longer than 40 minutes 
to complete. In return for your participation, your instructor has agreed to award you 2.5 extra 
credit points. In order to participate in this questionnaire, you will be required to 1.) be between 
the ages of 18 and 24 years, 2.) be fluent in reading English, 3.) have no significant visual 
impairment due to the online nature of the questionnaire, and 4.) have no significant reading 
impairment.  
 
Please attempt to take this questionnaire in a quiet environment to allow you to focus well on the 
questions. Also, please have your SU ID number available, as this will be used to correctly 
award participation points.  
 
Here is the link to the survey: http://kwiksurveys.com?s=LLODLN_2d17df15   
 
Thank you. If you have any questions or concerns, please feel free to email me at 
wlwood@syr.edu.  
 
Whitney L. M. Wood
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Appendix G   
 
Electronic Letter of Consent 
 
 
Syracuse University: Department of Psychology 
 
 
Research Study: Impairment and Executive Function Deficits Associated with Sluggish 
Cognitive Tempo, ADHD, Anxiety, and Depression Symptoms 
 
My name is Whitney Wood. I am a graduate student in the Department of Psychology here at 
Syracuse University. I invite you to participate in a research study. You participation in this 
study is voluntary. As such, you may choose to participate or not. The following paragraphs will 
explain our current study. If you have any questions about the study or your participation, please 
contact me at any time. 
 
Through this study, I hope to learn more about symptoms of anxiety, depression and attention 
and their relationship to a person’s ability to function in daily life. When participating in this 
study, you will be asked to answer a number of survey questions. I ask that you answer these 
questions as honestly and consistently as possible. This survey should be completed within 30 
minutes. All information that you provide will be kept confidential. Your name will not appear 
anywhere, and no one will know about your specific answers. PLEASE NOTE: You may only 
participate in this study if you 1.) are between the ages of 18 and 24 years of age, 2.) fluent 
in reading and writing in English, 3.) have no significant visual impairment, and 4.) have 
no reading impairment. 
 
By participating in this research, you will be helping me to understand more about the 
relationship and interplay between the symptoms of anxiety, depression, and attention and a 
person’s everyday life functioning. This information can then be used to provide better 
understanding and perhaps treatment of disorders involving these symptoms. Possible risks 
associated with this study include possible worry about your performance or being upset by the 
questions. Additionally, though unlikely, there is the risk of the sensitive information provided in 
these questionnaires to be released. The confidentiality associated with this test should help to 
minimize the concern about your answers. Only researchers will view this confidential data. If 
you find yourself becoming too worried about the questionnaire, are upset by any of the 
questions, or for any other reason wish to stop the questionnaire, you are free to stop at any time 
without penalty. 
 
Although every reasonable effort has been taken, confidentiality during actual internet 
communication procedures cannot be guaranteed. Your confidentiality will be kept to the degree 
permitted by the technology being used. No guarantees can be made regarding the interception of 
data sent via the internet by any third parties. 
 
If you have any questions, concerns, or complaints about the research, contact me, Whitney 
Wood at wlwood@syr.edu or you may contact my supervisor, Dr. Lawrence Lewandowski (315-
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443-1015). If you have a question about your rights as a research participant, you have questions, 
concerns, or complaints that you wish to address to someone other than the investigator, or if you 
cannot reach the investigator, contact the Syracuse University Institutional Review Board at 315-
443-3013. If you are not interested in this study, you have the right to withdraw from the study at 
any time without penalty. Additionally, you may contact Counseling Services at (315) 443-4715 
if you feel any discomfort or anxiety from answering any items on this questionnaire. 
 
Those participating in this study via SONA will receive .5 research credits for 1-30 minutes of 
work and 1 credit for 31-60 minutes of work. Research credit will be distributed via SONA 
website. Those participating in the study through upper level psychology courses will be 
awarded extra credit as specified by your instructor. The researcher will provide your instructor 
with the ID numbers of students in the class to allow the instructor to award points appropriately. 
Should you choose to withdraw from the study prior to completing the survey, you will receive 
.5 SONA credit for completing 5-30 minutes of the survey and they will receive 1 credit for 
completing 31-60 minutes of work on the survey. Students in psychology classes will receive 
half credit for withdrawing prior to completing the survey and full credit for completing the 
questionnaires. 
 
Please print a copy of this letter of consent for your records. 
 
By clicking here, I agree to participate in this research study, and I confirm that I am 1.) fluent in 
reading English, 2.) am not significantly visually impaired, and 3.) do not have a reading 
disability. 
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